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CARCINOMA OF THE RIGHT COLON* 


BenTtLey P. Coxtcockx, M.D.t 


BOSTON 


HIS study is based on 242 patients who were 

operated on between 1930 and 1950 for car- 
cinoma of the right colon. This group includes pa- 
tients with carcinoma of the cecum, the ascending 
colon and the hepatic flexure. Judging from a pre- 
vious study! of 1457 patients with cancer of the 
large bowel and rectum, this group represents ap- 
proximately 12.76 per cent of all patients with 
cancer of the colon and rectum. Carcinomas at 
any point in the ascending colon, including the 
hepatic flexure, may properly be grouped with car- 
cinomas of the cecum, as all these lesions tend to 
metastasize to lymph nodes along the ileocolic 
artery, and a wide resection of the right colon and 
terminal ileum is indicated for any malignant lesion 
in this segment of the large bowel. 


Sex anp AGE 


Rankin and Graham? have stated that carcinoma 
of the colon usually occurs in the male in a ratio 
of approximately 2 to 1. Very little sex difference 
was found in this group of patients with carcinoma 
of the right colon; 125 occurred in males and 117 


TaBLE 1. Ages of Patients with Carcinoma of the Right Colon. 








No. or Patients AGE PERCENTAGE 
fe 
Bee 2 Smee atte ae ote een pl theres 27-40 4.6 
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in females. The patients ranged in age from 27 
to 91 years. Eleven patients, or 4.6 per cent, were 
under forty years of age; 32, or 13.2 per cent, were 
over seventy years of age (Table 1). That these 
patients over seventy years of age withstand opera- 
tive removal of their lesions remarkably well is 
shown by the fact that in the 24 (75 per cent of this 
group over seventy) who had resection of their 
malignant lesions only 1 postoperative death oc- 


*Read by title at a meeting of the New England Surgical Society, York 
Harbor, Sine, September 21, 1951. “a ‘ 
This study was supported in part by a grant for statistical study from 
the American Cancer Society (Massachusetts Division), Incorporated. 
tSurgepn, Lahey Clinic, New England Deaconess and New England 
Baptist hospitals. 


curred, and no deaths occurred in the group of 19 
who were operated on after 1940. 


SYMPTOMATOLOGY 


An accurate record of the onset of symptoms 
was available in 169 cases. Pain was the most com- 
mon symptom and occurred in 94, or 55.6 per cent 
(Table 2). The pain may be localized to the right 
lower quadrant or may take the form of a generalized 


TABLE 2. Symptomatology of Carcinoma of the Right Colon. 








Symptoms No. or PERCENTAGE 
PaTIENTS 
oi ies oat, ace Ris ORR Chews 94 55.6 
Change in bowel habit .................. 62 36.7 
Loss of weight and anemia .............. 56 33.1 





discomfort referred to the right side of the abdomen. 
In the beginning it is frequently intermittent in 
character. It was significant that in 53 patients, 
or 31.4 per cent, pain was the only symptom present 
at the time the diagnosis was made. 

In spite of the fact that carcinoma of the right 
colon is frequently a large ulcerating type of growth 
with less tendency to encircle the lumen and pro- 
duce constriction than carcinoma of the left colon, 
a change in bowel habit was the second most com- 
mon symptom and occurred in 62 patients, or 
36.7 per cent. In 52 patients the change in bowel 
habit took the form of increasing constipation, and 
in 27 it developed to the point of producing the 
signs and symptoms of intestinal obstruction, such 
as pain, distention, nausea and vomiting. In 10 
patients diarrhea was the initial symptom. Loss of 
weight and anemia were the next most common 
symptoms and occurred in 56 patients, or 33.1 
per cent. The fact that in 19 patients or 11.2 per 
cent of the entire group of 169, loss of weight and 
anemia were the only symptoms present emphasizes 
again that an asymptomatic carcinoma of the 
right colon should always be ruled out in any pa- 
tient who has an unexplained anemia. Gross blood 
was present in the stool in only 18 patients (10.6 
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per cent), and a palpable mass was found in only 
10 patients (5.9 per cent). 

Unfortunately, there was little evidence from 
this study that appreciable progress is being made 
in the early diagnosis of carcinoma of the right 
colon. Although the average duration of symptoms 
decreased from twelve months for those patients 
operated on between 1930 and 1940 to 7.8 months 
for those operated on between 1940 and 1950, the 
higher average in the first group is probably ac- 
counted for by a few patients who had unusually 
long periods of symptoms before the diagnosis was 
established. Of the patients operated on in the 
first decade, 61.2 per cent had symptoms for three 
months or less, whereas only 39.1 per cent of those 
patients operated on between 1940 and 1950 had 
symptoms for three months or less.. Moreover, 30.3 
per cent of those operated on between 1930 and 
1940 showed local fixation of the growth at the time 
of operation, whereas this finding had increased 
to 40.7 per cent for those patients operated on 
between 1940 and 1950. 

As has been pointed out by Estes,? Pfeiffer! and 
others, it seems that more significance must be at- 
tached to the single symptom of persistent abdom- 
inal pain or discomfort. More patients with ab- 
dominal pain or distress must be submitted to a 
barium-enema examination without waiting for a 
change in bowel habits, the presence of blood in 
the stools or the development of a mass in the 
right side if the number of patients is to be increased 
in whom an early diagnosis of carcinoma of the 
right colon can be made. An irregular filling defect 
in the cecum or ascending colon on barium-enema 
examination confirms the diagnosis. If the barium- 
enema examination is reported as negative and the 
symptoms of right-sided pain, change in bowel 
habits or unexplained anemia persist, it should be 
repeated in six to eight weeks. Tuberculosis of the 
ileocecal region is the chief nonmalignant lesion 
likely to be confused with carcinoma of the cecum. 
The hyperplastic type may present an identical 
picture on barium-enema examination. The ulcera- 
tive type usually exhibits more irregularity of the 
filling defect, and foreshortening of the cecum is a 
significant finding in tuberculosis of this type. A 
retrocecal appendix that has been the site of pre- 
vious inflammation may produce a persisting fill- 
ing defect in the cecal outline on barium-enema 
examination. Exploratory laparotomy should be 
seriously considered in any patient over the age of 
forty who presents a persistent filling defect of the 
cecum with unexplained abdominal symptoms.’ 


PREOPERATIVE PREPARATION 


On admission to the hospital these patients are 
carefully examined for the presence or absence of 
obstruction. Although obstruction secondary to 
carcinoma of the right colon occurs less frequently 
than with malignant disease of the left colon, dila- 
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tation of the cecum and small bowel may occur 
secondary to constrictive lesions of the ascending 
colon and hepatic flexure. At times carcinoma of 
the cecum may produce obstruction of the small 
bowel as a result of occlusion of the ileocecal valve. 

If obstruction is not present these patients are 
given 114 ounces of magnesium sulfate on admission. 
Colonic irrigations are given twice a day to empty 
the colon from below. The patients are given 2 gm. 
of sulfathal dine four times a day, and beginning 
forty-eight hours before the operative procedure 
they also receive 1 gm. of streptomycin daily. 
Certainly, the use of sulfathalidine and sulfa- 
suxidine, along with penicillin, streptomycin, aureo- 
mycin and‘ the other antibiotics, has contributed 
greatly toward lowering the mortality in colon re- 
sections and also has permitted the increasing use 
of the one-stage operative procedure. It should be 
emphasized, however, that sulfone derivatives and 
the antibiotics do not take the place of careful me- 
chanical cleansing of the colon during this preopera- 
tive period. If there are signs of obstruction a Miller- 
Abbott tube is immediately passed to decompress 
the small bowel. If marked dilatation of the cecum 
and ascending colon is present, the Miller—Abbott 
tube must not be relied on for decompression. If 
the ileocecal valve remains closed in these patients, 
perforation of the cecum may occur in spite of 
adequate decompression of the small bowel. Cecos- 
tomy should always be seriously considered in any 
patient with a marked dilatation of the cecum and 
proximal colon. The day before the scheduled 
operation we routinely insert a Miller-Abbott tube 
in all patients with carcinoma of the right colon 
whether or not an obstruction is present. All these 
patients have an anastomosis between the small 
bowel and colon after the resection of their growth, 
and with the tube well down in the small bowel 
the area of anastomosis can be kept decompressed 
until the passage of flatus by rectum and the ab- 
sence of distention indicate that the anastomosis 
is functioning normally. 

In addition to preparation of the colon, the 
general condition of the patient should be carefully 
checked before operation is performed. Many of 
these patients have a marked anemia on admission 
and require several transfusions before their erythro- 
cyte count and hemoglobin are brought to satis- 
factory levels for operation. The hemoglobin 
should be at least 70 per cent and the white cells 
should number over 3,500,000 before operation 
is performed. Transfusions of whole blood con- 
stitute the most satisfactory means of restoring 
the low serum-protein levels so frequently found 
in patients with cancer of the colon. Restoration 
of serum proteins to normal or near normal is im- 
portant in the prevention of edema at the site of 
anastomosis. Since many of these patients are 
sixty years of age and over, it is important to check 
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their kidney function; if there is any question of 
cardiac impairment, a careful evaluation should be 
made during the preoperative period. 


OPERATIVE PROCEDURE 


Laparotomy only was carried out in 14 patients, 
26 patients had a palliative ileotransverse colostomy 
and 202 patients were submitted to resection (Table 
3). Of these 202 patients a modified Mikulicz type 








TaBLeE 3. Operative Procedures for Carcinoma of the Right 
Colon. 
ProcepuRE No. or 
PATIENTS 
REN OUNG 65g i053 nocd aisle espe S jared gic SU Rs ie ssa Ae 14 
I EUIEE CINOUROIET, 5 i i54 56 dbase ened oie eae 26 
MECN goss Shey svolgrevas 202 (83.5 %) 





of procedure was carried out in 142, or 70.3 per cent. 
Fifty-four patients, or 26.7 per cent, had a one- 
stage resection with primary anastomosis, and 6 
patients, or 2.9 per cent, had a two-stage procedure 
consisting’ of an ileotransverse colostomy followed 
by subsequent resection of the right colon and ter- 
minal ileum. The over-all operability rate was 83.5 
per cent. The use of antibiotics, the more extensive 
use of blood replacement and, particularly, the’ in- 
creased emphasis placed on careful preoperative 
preparation of the colon have permitted a steadily 
increasing use of a one-stage procedure for resec- 
tion of the right colon. This is evidenced by the 


TaBLe 4. Type of Resection Used in 202 Cases of Carcinoma 
of the Right Colon. 








Type or REsEcTION No. or PERCENTAGE 
PaTIENTS 
Modified Mikulicz resection ............ 142 70.3 
One-stage resection, primary anastomosis . 54 26.7 
Two-stage resection with anastomosis .. .. 2.9 





fact that of the last 50 patients in this series re- 
section was carried out in 44 patients (operability 
rate, 88 per cent); all 44 patients had a one-stage 
resection with primary anastomosis Table 4). 
The fact that the operability rate was as high as 
it was (78.4 per cent) for the period between 1930 
and 1940 before sulfanilamide and the antibiotics 
were available and when the replacement of blood 
and the preoperative preparation of the colon were 
less adequate than indicated today was due in large 
part to the use of the modified Mikulicz procedure. 
Many extensive growths were resected by this type 
of operative procedure that would have been con- 
sidered too hazardous for a one-stage resection at 
that time. 


Technic of One-Stage Right Colectomy 


Spinal anesthesia is used routinely at the clinic 
for all patients with carcinoma of the colon. Intra- 
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Xe 
a Kansas * 
venous infusions are started at the ankle before the 
operative procedure is begun, and at least 500 cc. 
of blood is given during the operation. Either a 


mid-right-rectus or right-paramedian incision is 
used. The abdomen is carefully explored for evi- 
dence of metastases and the colon itself is palpated 
carefully to rule out the presence of a second primary 
lesion in the left colon or sigmoidal area. In our 
experience two primary lesions are found in 4 per 
cent of patients with carcinoma of the colon. Mobil- 
ization of the cecum and ascending colon is then 
started by incising the line of fusion between the 





Ficure 1. Mobilization of the 


One-Stage Right Colectomy: 
Colon. (Reproduced from Colcock,® by Permission of the 
Publishers.) 


parietal and visceral peritoneum. If the lesion is 
fixed to the lateral abdominal wall, that portion 
of the parietal peritoneum and underlying muscu- 
lature is removed along with the lesion. The 
bowel with its mesentery is mobilized medialward, 
the right ureter and the retroperitoneal portion of 
the duodenum being carefully reflected (Fig. 1). 
Occasionally it may be necessary to resect a por- 
tion of the anterior wall of the duodenum when 
it is invaded by a lesion of the hepatic flexure. The 
right ureter is easily identified by its course parallel 
and just medial to the right spermatic or ovarian 
vessels. The ileocolic, the right colic and the right 
branch of the middle-colic arteries are divided close 
to their origin, as large and deep a segment of the 
mesentery of the right colon and ileum as pos- 
sible being removed (Fig. 2). The right half of 
the omentum is removed with the right half of the 
transverse colon. After removal of the growth 
with its mesentery, the ileum is anastomosed to 
the distal transverse colon by side-to-side, end-to- 
side or end-to-end sutures (Fig. 3 and 4). I prefer 
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an end-to-end anastomosis between the terminal 
ileum and transverse colon, using two rows of in- 
terrupted silk sutures.5 If the colon has been ade- 
quately decompressed and the ileum divided ob- 


Figure 2. The Extent of Resection in One-Stage Colectomy. 


liquely, any remaining disparity in the size of the 
lumens of the large and small bowel can be corrected 
as the anastomosis progresses. After completion 
of the anastomosis the mesentery is carefully ap- 





Figure 3. Restoration of Intestinal Continuity. (Reproduced 
from Colcock,® by Permission of the Publishers.) 


proximated on each side and the right lumbar 
gutter is completely reperitonealized. We believe 
that reperitonealization of all raw surfaces whenever 
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possible is an important factor in the prevention 
of postoperative complications. 

One hundred thousand units of penicillin is 
placed in the peritoneal cavity and the wound is 





i S| ae eh 


closed in layers or by far-and-near wire sutures 
inserted through the fascia, muscle and peritoneum 
as described by Jones and his associates.¢ The 





Ficure 4. Technic of Anastomosis. (Reproduced from Col- 
cock,® by Permission of the Publishers.) 


Miller-Abbott tube is placed on suction for forty- 
eight hours and removed when the presence of peri- 
stalsis and the passage of gas by rectum indicate 
that it is no longer necessary. Patients are allowed 
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out of bed at any time after the first forty-eight 
hours, and their average stay in the hospital is 
currently about ten days. 


OPERATIVE FINDINGS 


Twenty-five patients (10.3 per cent) already had 
liver metastases at the time of operation. A pallia- 
tive resection was carried out in a few of these pa- 
tients, but usually a side-to-side ileotransverse 
colostomy was performed to prevent the develop- 
ment of intestinal obstruction. At the present time 
a palliative resection is carried out in all cases ex- 
cept those with the most. extensive growths. Pal- 
liative resection of the primary tumor, especially 
of the massive ulcerating type so frequently seen 
in the cecum and ascending colon, is often well 
worth while even in the presence of early liver 
metastasis. Resection will frequently give these 
patients a considerable period of relief from the pain 
and abdominal discomfort associated with this 
infiltrating, adherent malignant growth. 

Local fixation of the growth is a common finding 
in patients with carcinoma of the right colon. In 
90 patients (37.2 per cent) the malignant tumor 
was fixed to the posterior or lateral abdominal wall. 
Although local fixation of any malignant growth 
usually indicates a far advanced growth and 
15 (16.7 per cent) of these 90 patients also had 
metastases in the liver, the presence of local fixa- 
tion should not be considered a contraindication 
to resection in patients with carcinoma of the right 
colon. Omitting those patients who already had 
gross metastases to their liver, 58.7 per cent of the 
patients with local fixation of their malignant 
growth were found on subsequent pathological ex- 
amination of the resected specimen to show no 
evidence of metastases to the mesenteric lymph 
nodes or evidence of blood-vessel invasion. 

The presence of palpable lymph nodes in the 
mesentery does not necessarily indicate a poor 
prognosis in patients with carcinoma of the right 
colon. In 81 patients (33.4 per cent) the mesenteric 
lymph nodes were noted as being enlarged and 
palpable. Eliminating 10 patients who already had 
metastases to the liver, only 28.1 per cent of the 
remaining 71 patients with palpable nodes proved 

on pathological examination to show actual metas- 
tases to the lymph nodes of the resected specimen. 
The difficulty of attaching any significance to 
palpably enlarged mesenteric nodes without micro- 
scopical examination is also shown by the fact that 
of the 79 patients who were actually later found to 
show metastases to the adjacent mesenteric lymph 
nodes, 54, or 68.3 per cent, were not recorded as 
having palpable nodes at the time of operation. 


. 


PaTHOLOGY 


On examination of the 202 resected specimens, 
153, or 75.7 per cent, were adenocarcinoma, 29, or 
14.4 per cent, were carcinoma simplex and 10 
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were mucinous carcinoma; 10 were classified as 
malignant adenoma (Table 5). Seventy-nine speci- 
mens, or 39.1 per cent, showed metastases to the 
mesenteric lymph nodes; 42 specimens, or 20.8 per 
cent, showed blood-vessel invasion on microscopical 
examination; 18 or 42.8 per cent of the 42 patients 
showing blood-vessel invasion did not have in- 


Tase 5. Pathological Findings in Cases of Carcinoma of the 
Right Colon. 








FinDING No. oF PERCENTAGE 
PaTIENTS 
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volvement of the mesenteric lymph nodes. It is 
of interest that 17 specimens (from 8.4 per cent 
of all patients who were submitted to resection) 
showed associated mucosal polyps (Table 6). It 
is now generally accepted that these mucosal polyps 
definitely are potentially malignant lesions and 
that most carcinomas of the colon and rectum 
probably arise in pre-existing mucosal polyps. 


TaBLe 6. Pathological Findings. 








FinpiNncs No. or PERCENTAGE 
PATIENTS 
Metastases to mesenteric lymph nodes .. 79 39.1 
Blood-vessel invasion ...............-. 42 20.8 
Associated mucosal polyps ............. 17 8.4 





Since in our experience mucosal polyps are mul- 
tiple in 42 per cent of the patients in whom they 
are found, any patient who has a polyp or an 
actual cancer should have careful examinations of 
the remaining large bowel and rectum at regular 
intervals to determine whether other premalignant 
lesions are present. It should be remembered that 
only one third of the patients who have benign 
polyps in their colons or rectums will have bleeding 
or any other symptoms referable to the tumor.” 8 


Mor TALITY 


Twenty-one of 202 patients who had resection 
of their malignant tumors died in the hospital after 
operation. This is an operative mortality of 10.4 


Tase 7. Mortality. 








No. or PERCENTAGE 
PATIENTS 
Total number of resections (202) ....... 22 10.4 
DARE CUNO oo ne cob techie tcacincneses 3 3.0 





per cent. In the last 100 resected cases, which 
represent approximately one half of the entire 
group, there were 3 deaths, or an operative mortality 
of 3 per cent (Table 7). One death was due to 
uremia, 1 to coronary occlusion and | to peritonitis. 
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None of the 3 deaths followed a one-stage resection 
with primary anastomosis. Although these 3 
deaths occurred in the period before the antibiotics 
were available, in only 1 patient could they possibly 
have prevented death. 


Fo.Litow-uP 


Out of this group of 202 patients who had re- 
sections of their malignant tumors, 120 patients 
survived their operation and had their resection 
over five years ago (before 1946). Fifty-two of the 
120 patients are alive and well without evidence 
of recurrence five to ten years after the operative 
procedure. Fifty-one patients died of recurrence 
of carcinoma. Nine patients died from other causes 
and at the time of their deaths did not have recur- 
rence of carcinoma, so far as could be determined. 
Since 13 per cent were over seventy years of age, 
an appreciable number could be expected to die 
from other causes. Whether or not they were cured 
of their malignant disease cannot be determined. 
Eight patients were lost to follow-up. If the pa- 
tients who were lost to follow-up and the patients 
who died from other causes were considered to have 


TasBLe 8. Follow-Up Findings in Patients Followed Five to 
Ten Years and Either Living without Recurrence or Dead of 
Recurrent Carcinoma. 








No. or Survivinc 5 to 10 
PaTIENTS EARS 
no. % 
Total number of patients. eT ae | 52 50.5 
With blood-vessel invasion ... .. 12 6 50.0 
With metastases to mesenteric lymph 
| err 41 11 26.8 





recurrence of carcinoma, the five-year survival rate 
is 43.3 per cent. If the patients lost to follow-up 
and dying from other causes are eliminated as un- 
known factors the survival rate in the remaining 
103 patients was 50.5 per cent (Table 8). Our pre- 
vious -impression concerning the seriousness of 
blood-vessel invasion found in the microscopical 
examination of the resected specimen was not sup- 
ported by the small number of patients showing 
this finding in this series. Of the 12 patients with 
blood-vessel invasion who were followed five years 
or more, 6 were alive and well. This is a survival 
rate of 50 per cent, which is comparable to the over- 
all survival rate for the entire group. Of the 41 
patients who showed metastases to the mesenteric 
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lymph nodes in the resected specimen, survived 
their operations and were not lost to follow-up, 11 
were alive and well five or more years after opera- 
tion. This is a five-year survival rate of 26.8 per 
cent, which is in line with our previous finding that 
metastatic involvement of the mesenteric lymph 
nodes in the resected specimen cuts the survival 
rate almost in half in patients with carcinoma of 
the colon and rectum. It was of interest that of the 
52 patients who survived five years or more after 
their operative procedure 25 per cent had local 
fixation of the growth at the time of operation. 


ConcLusIONS 


Elderly patients withstand resection of the right 
colon for malignant disease reasonably well. 

Carcinoma of the right colon should be suspected 
in any middle-aged person who has persistent right- 
sided abdominal distress or pain, even though there 
are no associated gastrointestinal symptoms. It 
should always be suspected in any patient who has 
an unexplained anemia. 

Local fixation of the growth at the time of opera- 
tion does not necessarily mean a poor prognosis. 

A one-stage operative procedure can be carried 
out in cases of carcinoma of the right colon with a 
reasonably low mortality rate. Patients who have 
had a resection for carcinoma of the right colon 
should have careful follow-up proctoscopic and 
barium-enema examinations to rule out the presence 
of other mucosal polyps that might result in the 
development of a second malignant tumor. The 
five-year survival rate of patients with carcinoma 
of the right colon is approximately 50 per cent; it 
is cut almost in half when there is microscopical 
evidence of spread of the cancer to the mesenteric 
lymph nodes. 


605 Commonwealth Avenue 
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ACUTE EFFECTS OF INTRAVENOUS ADMINISTRATION OF A PREPARATION OF VERA- 
TRUM VIRIDE IN PATIENTS WITH SEVERE FORMS OF HYPERTENSIVE DISEASE* 


Norman S. Stearns, M.D.,{ anp Laurence B. Exus, M.D.f 


BOSTON 


HE pharmacology of Veratrum alkaloids has 
been reviewed recently! and several reports 
dealing with their clinical use have also appeared 
in the literature.® The purpose of the present 
investigation was to determine the relative safety 
of the intravenous administration of Veratrum viride 
to lower acutely the blood pressure in patients with 
severe hypertension associated with cerebral, cardiac 
and renal impairment. For this purpose a bio- 
logically standardized!® reproducible mixture!® ™ 
of alkaloidal substances from V. viride§ was admin- 
istered intravenously 36 times to 25 patients. 


SELECTION OF PATIENTS 


The patients included in this study were classi- 
fied in two groups: those with a malignant form of 
hypertensive disease (Patients 1-16; Table 1); and 
those with a severe form of hypertensive disease but 
less fulminating than that of Group 1 (Patients 
17-25). Hypertensive neuroretinopathy character- 
ized by papilledema, hemorrhages and exudates was 
considered requisite to the diagnosis of malignant 
hypertensive disease. Hypertensive encephalopathy 
(crisis) was present at the time of the initial in- 
fusion in Patients 1-12. Cerebral hypertensive 
arteriosclerotic disease as evidenced by residua of 
recent or old cerebrovascular accidents was present 
in 7 patients (1, 5, 12, 15-18). Laboratory evidence 
of impaired renal function, noted in 23 patients, was 
pronounced in 13 (Patients 1, 2, 4-8, 10-13, 16, 17). 
Renal disease was considered primary in 8 patients. 
Ten patients (3, 5, 10, 11, 16-19, 21, 22) with known 
recent or past congestive heart failure were on digi- 
talis therapy at the time of the Veratrum infusion. 


MeETHopD 


A small syringe (1 or 2 cc.) was used to measure 
accurately 1.3 to 3.0 cc. of a stock Veriloid solution 
containing 0.4 mg. per cc. The drug was then diluted 
in a larger syringe with 10 to 20 cc. of 5 per cent 
dextrose in distilled water so that the predetermined 
dose per minute of Veriloid was contained in each 
0.5 or 1.0 cc. of the infusion that was administered 
into the patient’s antecubital vein. The rate of in- 
fusion was regulated manually. In actual practice 


*From the Thorndike Memorial Laboratory, Second and Fourth Medical 
Services (Harvard), Boston City Hospital, and the Department of Medi- 
cine, Harvard Medical School. 

fInstructor in pharmacology, Boston University School of Medicine; 
research associate in medicine, Harvard Medical School; Postdoctorate 
Research Fellow of the National Institutes of Health at the Thorndike 
Memorial Laboratory. 

tAssistant clinical professor of medicine, Harvard Medical School; assist- 
ant visiting physician, Boston City Hospital; associate physician, Thorn- 
dike Memorial Laboratory. 

§The preparation of Veratrum viride used in this study was ‘‘Veriloid,” 
which was generously supplied by the Riker Laboratories. 


the dose of Veriloid in microgm. per kg. per minute 
was administered over a thirty-second interval, 
and the blood pressure corresponding to that dose 
was determined thirty seconds later. Two persons 
were present during all infusions, one to inject the 
drug and the other to record the blood pressure and 
heart-rate changes. - 

Veratrum infusions were initiated at 2 different 
rates: a relatively rapid rate of from 0.88 to 1.1 
microgm. of Veriloid per kg. per minute (employed 
in 16 trials) and a slow rate ranging from 0.6 to 0.68 
microgm. per kg. per minute (employed in 20 trials). 
In the trials of the rapid rate, infusions were usually 
interrupted for one to three minutes when the blood 
pressure decreased more than 30 systolic or 20 dias- 
tolic during any two- to three-minute period. In 
trials of the slow infusion rate, all infusions were 
interrupted deliberately for two minutes after each 
seven-to-nine-minute period of drug administration 
and at any time that a blood-pressure fall greater 
than 30 systolic or 20 diastolic occurred. All in- 
fusions were interrupted or stopped whenever 
nausea or emesis occurred. In 8 of the trials (2b; 
7e; 8c, d, e; 14b; 18; 23) the infusion followed with- 
in three to seven hours of previous oral administra- 
tion of the same preparation. 

Blood pressures were taken by the conventional 
cuff method at one- to three- minute intervals for 
several minutes of a control period, throughout all 
infusions at one-minute intervals and for varying 
periods at less frequent intervals after infusion. 
Control levels reported in Table 1 represent the 
lowest of the preinfusion determinations. With 
rare exceptions, the diastolic blood pressure was 
considered to be the level at which sounds completely 
disappeared. Pulse rates were determined at one- 
to three-minute intervals during all infusions. 
Electrocardiograms were taken periodically during 
18 trials. In most patients the volume of urine 
output was recorded for varying periods before and 
after the Veratrum infusions. 


REsuLTs 


Pertinent data correlating the rate and amount 
of Veriloid infusion with vasodepressor and heart- 
slowing effects of the drug are summarized in 
Tables 1 and 2. The results in the 8 trials that had 
been preceded by oral Veriloid administration were 
similar to those in which oral therapy had not pre- 
viously been used. 

The onset of vasodepressor effect occurred after 
a period of infusion that averaged between eight 
and fourteen minutes. Total infusion time averaged 
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26 + 12 minutes. There was a blood-pressure “‘over- 
shoot” (continued fall in blood pressure after in- 
fusion of the drug was stopped) in most patients. 





Mar. 13, 1952 


No specific attempt was made to test for repro- 
ducibility of vasodepressor effects of Veriloid in 
individual patients. Four patients were treated 


TasB_e 1. Intravenous Veriloid Administration: Results of 36 Trials in 25 Patients.* 














PaTIENT INITIAL ArteriaL Bioop Pressure Amount InrusEp Putse Rate 
TRIAL InFusION 
ATE 
CONTROL AT END OF LOWEST LEVEL TO FIRST TOTAL DOSE CONTROL MAXIKUM 
INFUSION BLOOD- Low 
PRESSURE 
Al 
eyed mm. Hg. mm. Hg. mm. Hg. microgm. {kg. microgm. |ke. beats|min. beats {min. 

g. | min. 

0.92 200 /130 180/120 80 /60 11.0 11.9 _ — 

0.9 225 /140 170/115 150/110 7.0 8.8 75 60 

0.9 220/130 170/11 140/80 7.3 9.5 86 70 

0.65 278 /164 210/96 190 3.9 8.4 80 60 

1.0 230/156 200 /130 180/105 7.5 8.5 108 92 

1.0 210/130 150/98 118/90 8.5 11.0 _ 

0.63 268 /150 200/125 160/100 75 8.1 116 108 

0.96 280,160 242,11 220/110 6.7 19.2 

0.96 252/130 190) 180/86 10.6 12.0 92 76 

0.96 270/150 228 /120 160/90 11.5 19.2 92 84 

0.96 250/140 228 /116 150/80 11.5 15.4 84 76 

0.96 282 /144 272 1134 /80 10.6 10.6 84 80 

1.3 254/154 170/84 124/72 Led 12.9 120 68 

1.0 190/110 178 /105 140/85 8.6 8.6 92 84 

1.1 238 /138 190/100 136 /80 8.2 8.6 104 v2 

1.1 198 /105 205 /100 160/90 1.5 75 76 66 

0.66 240/140 16/128 208 /118 6.9 6.9 92 80 

0.67 214/130 1747110 0/1 BE 9.3 100 78 

0.88 280/190 250/170 188 /128 7.9 9.2 _ = 
es 0.64 212/120 168 /104 60/98 2.6 5 ay 92 88 
Ae 0.64 210/88 164 || 64 /60 5.0 6.5 60 
12 0.64 275 /125 210/85 210/85 5.7 9.0 108 82 
| ee 0.66 194 /120 148 /96 130/72 7.3 9.3 100 72 
SBR a wiscbos 0.64 230/110 150/88 130/78 a7 6.7 92 64 

sokoens 0.64 200 /100 170/ 128 /74 5.7 aaa 64 46 

BS 0.64 240/114 198 /100 148 /88 3.8 5A 72 64 
16 0.64 246/122 fi 174/94 Taf 9.0 100 80 
17 0.65 210/118 17078 46/80 3:9 7.0 72 52 
18 0.66 236/140 1767105 157 180 4.0 7.3 120 120 
19 0.6 230/130 0/1 160/88 3.6 130 92 64 
20 0.64 280/140 236/116 162 /92 ae 9.1 76 60 
21 0.64 260/140 175 /1 125 /85 Fe 9.6 94 70 
22 0.64 240/130 200/1 192 /100 2.6 11.5 96 80 
23 0.66 /100 162/80 ating ee) Dao 58 48 
24 0.65 210/116 170/86 160/80 7.2 12.5 82 68 
25 1.0 260 /160 200 /130 160/110 5.0 9.0 130 75 








*The time from infusion onset to infusion end was 26+ 12 minutes. 


blood-pressure level was 10 + 9 minutes (‘‘overshoot period’’). 


The time from infusion end to the appearance of the lowest 


{The first blood-pressure fall was considered to be the first drop in blood pressure amoufting to more than 30 mm. Hg. systolic or 20 mm. Hg. 


diastolic. 


Blood-pressure “‘overshoots” of relatively great 
magnitude occurred more frequently in the trials 
with rapid infusion rates. ‘“Overshoot” values 
averaged 49 + 29 systolic and 24 + 17 diastolic for 
the rapid-infusion-rate trials as compared with 
23 + 20 systolic and 11 + 8 diastolic for the slow-rate 
trials. These differences are significant. The dura- 
tion of vasodepressor effect, judged by a fall greater 
than 50 systolic or 30 diastolic, ranged from three 
minutes to twelve hours and persisted from thirty 
to one hundred and twenty minutes after termina- 
tion of infusion in 70 per cent of the trials. Vera- 
trum-induced hypotension accompanied by signs 
and symptoms of collapse in one patient (Patient 1) 
was successfully counteracted by intravenous ad- 
ministration of neosynephrine. 

The dose of Veriloid in microgm. per kg. that 
produced an initial drop (30 systolic or 20 diastolic) 
in blood pressure varied widely from patient to 
patient. Moreover, when the total hypotensive 
responses were correlated with their respective 
total doses of Veriloid, there was a wide scatter 
from patient to patient even though dosage was 
computed on the basis of body weight. 





with more than one infusion at the same infusion 
rate; in 3 of these trials (2; 8a-d and 14) there 
was an increase in hypotensive response with in- 


Tasie 2. Vasodepressor Effects of an Intravenously Adminis- 
tered Preparation of Veratrum Viride. 











OBSERVATION AVERAGES* 
Control blood woven 
Systolic ..... iLeewekiesaceiescsunss a eDEcmear ann. ima: 
SNES Sirti tos manus s bis weidns 558) balers 133+ 20.5 mm. Hg. 
Maximum blood-pressure fall 
ESAS A, Se Ce ees eT aT 79+ 27.6 mm. Hg. 
Diastolic . 44+17.0 mm. Hg. 
Maximum blood-pressure fali (per cent of control) 
EMME G oor hic geearacia sees onowiese ae 33410.4 % 
SE vehvkehs bashed as tees 640 as o4.00% 324+ 9.4% 
Blood-pressure ‘‘overshoot” (fall from level at 
infusion end to lowest level) 
Systolic 344+26.5 mm. Hg. 
Diastolic ... 16+14.4 mm. Hg. 
Dose that produced first blood-pressure fall 
reater than 30 mm. Hg. systolic or 20 mm. : 
fis. DIES. <. ocdu cen bc asses cise oe ehoea 6.742.5 microgm. kg. 
MIU 23 ss sbwa neha nae ssseusae esse 9.4+3.4 microgm. kg. 
588+183 microgm. 





*Mean and standard deviation of 36 trials. 


crease in dose. In the fourth patient (Patient 7) 
the dose-response correlations were not consistent. 

Vomiting occurred in 8 trials (1; 2a, b; 4; 6; 7e; 
8d; 16) and nausea in 5 (5; 8a, 3; 17; 21). All but 
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3 of these patients were experiencing hypertensive 
encephalopathy and 9 had been suffering from 
nausea or vomiting within a matter of days prior 
to the administration of Veriloid. These symptoms 
were acute; they disappeared as the maximum 
effect of the drug passed off. In 5 patients there was 
a subsequent marked diminution or absence of gas- 
trointestinal symptoms that had been present prior 
to the Veriloid therapy. 

In 3 patients (8, 18, 23) vasodepression could not 
be accomplished with orally given Veriloid without 
attendant nausea and vomiting. In each of these 
patients a hypotensive effect unaccompanied by 
either nausea or emesis was obtained with the in- 
travenous administration of the drug. In 2 of these 
patients the intravenous preparation was infused 
within six hours after the same preparation had 
been given orally. In the third patient (8) it was 
possible to demonstrate on several occasions the 
occurrence of nausea and emesis without vasode- 
pression during oral administration of this Veratrum 
preparation and also the occurrence of a vasode- 
pressor effect without nausea or emesis while it was 
being given intramuscularly. This patient was 1 
of 2 in the series to whom the drug was given by this 
route for maintenance therapy; neither had any 
local reaction from the injections. 

There was no clinical evidence of increased in- 
sufficiency of any of the vital organs during the hy- 
potensive response. Myocardial insufficiency was 
not increased, there were no’ electrocardiographic 
signs of increasing myocardial damage and no coro- 
nary pain was induced. No patient showed any in- 
crease of cerebrovascular symptoms, and in no 
case was there a suppression of urinary output or 
an aggravation of nitrogen retention within twenty- 
four hours of the infusions. 

Marked slowing of the heart rate was produced in 
relatively few patients; only 3 developed a brady- 
cardia below 60 per minute. One patient developed 
transient auriculoventricular dissociation during 
infusion, with an auricular rate of 50 and a ven- 
tricular rate of 60 per minute.* 

Symptomatic improvement accompanied or fol- 
lowed within two hours of the Veratrum infusion 
in 18 trials in 14 patients (1; 2a; 3; 6; 7c; 8a, b, c, d; 
10; 12; 14a, b; 16-18; 20; 21). Patients with hyper- 
tensive encephalopathy showed the most favorable 
immediate responses, although these were not usually 
the most enduring. In 8 patients there was no 
improvement; in an additional 3, symptoms noted 
prior to infusion were so insignificant that it was 
impossible to judge an effect. The type of improve- 
ment is indicated in Table 3. 

In most patients the symptomatic improvement 
outlasted initial vasodepressor responses by minutes 

*Since these results were compiled we have noted the occurrence of a 
nodal rhythm in an additional patient during intravenous Veriloid in- 
fusion. Two weeks later, while receiving intramuscular maintenance in- 
jections of Veriloid averaging 1 mg. every three hours, this patient de- 


veloped Adams-Stokes attacks, with alternating cardiac asystole and ven- 
tricular fibrillation, and died. Both these patients were digitalized. 
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to hours. In 9 patients it was possible to demon- 
strate relief of symptoms during infusion-induced 
vasodepression, a recurrence of symptoms with 
return of the pressure to control hypertensive levels 
and subsequent relief with vasodepression reinduced 
by supplemental intravenous or oral Veratrum 
administration. It is difficult to generalize about 
duration of effects induced by infusion alone, as 
Veriloid was administered orally to 13 patients 
within one to three hours after infusions and these 


TaBLeE 3. Symptomatic Improvement Within Two Hours of 
Veratrum Infusion. 








Symptoms or SicNns No. or Patients 











WITH IMPROVED 
SYMPTOMS 

dache or “‘faullwessiin head” . 2... ..ccccccces 10 6 
State of consciousness (lethargy to coma)... 12 6 
Visual disturbance (3 blurred, 2 “‘blind’”’) ...... (5+) 5 
SE RRINOREEEN Ln c.o Sionisond Koren Velde oteiwess ose 7 6 
I iin 5svsdkandeentcacuns.od swe 6 of 
pO ee ae eee 1 1 
Dyspnea (associated with congestive heart failure) 3 1 
Development of sense of well-being ............ — 7 





patients had not yet shown a return to their control 
levels of hypertension in that interval. 

Five patients showed no evidence of clinical im- 
provement immediately after infusions but subse- 
quently did improve within twenty-four to forty- 
eight hours while on oral Veratrum therapy. In 
these patients, oral administration of Veriloid was 
started one to three hours after infusions of the drug. 
Doses of 1 mg. every three to six hours were effective 
in maintaining the lowered blood pressure that re- 
sulted from initial infusion therapy. Such results 
suggest that blood-pressure reduction may be 
achieved rapidly and maintained with relatively 
small oral doses of Veriloid in patients initially 
given the drug intravenously. In other patients it 
was necessary to raise the dose to 2 or 3 mg. every 
six hours within the first two days in order to achieve 
the desired effect. 

It was difficult to evaluate the effect of this acute 
treatment on the duration of life, since the only 
feature of therapy common to the group was that 
the patients were treated intravenously with Veri- 
loid at a time when most of them were critically 
ill. After infusions, therapy was varied but usually 
included salt restriction and oral Veratrum adminis- 
tration for periods of weeks to months. Ten pa- 
tients, all with malignant forms of hypertensive 
disease, were considered to be in a terminal state 
at the time of initial drug infusion, and medical 
experience would have indicated that they might 
have lived but a matter of hours or days. Of these, 
3 died within one week; 4 more died between the 
first and third weeks; and 2 died after one and five 
months. One is believed to be alive four months 
after infusion therapy. Of the 6 patients who had 
the malignant form of the disease but were not in 
such a terminal state, 1 survived one week, 1 two 
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months and 1 four months. Three are alive and 
improved five to ten months after therapy. Of the 
severely hypertensive patients, 1 died after three 
weeks. Eight are alive after five months, and 5 of 
these are improved. 


Discussion 


The use of intravenously administered Veriloid, 
a standardized mixture of Veratrum alkaloids, was 
found helpful in the management of 25 patients 
with malignant and severe forms of hypertensive 
disease in whom excessively high blood-pressure 
levels warranted immediate vigorous treatment and 
also in patients who had previously failed to re- 
spond satisfactorily to oral Veratrum therapy. The 
drug infusion was effective in lowering the blood 
pressure in all patients and in relieving untoward 
symptoms in 8 of 12 patients with hypertensive 
encephalopathy (crisis). Unpleasant symptoms pre- 
sent in 11 additional patients without hypertensive 
encephalopathy were relieved in 6. 

Veriloid can be given intravenously with rela- 
tive safety to hypertensive patients even in the 
presence of severe renal, cardiac or cerebral func- 
tional impairment. The drug should be adminis- 
tered by infusion over a period of several minutes. 
An initial Veriloid infusion rate of from 0.6 to 0.68 
microgm. per kg. per minute appears to be safe and 
effective. The blood-pressure changes should be 
followed carefully at one-minute intervals during 
infusion and at less frequent intervals for thirty 
minutes afterwards in order to encompass the en- 
tire “overshoot” period (time from end of infusion 
to maximum hypotensive response) for most pa- 
tients. The effective total dose may vary from pa- 
tient to patient, and in any single patient it should 
be computed on the basis of the vasodepressor re- 
sponse obtained during infusion of the drug. In 
general, the tendency toward a continued drop in 
blood pressure after infusion is stopped should be 
taken into account. 

Slight to moderate heart-rate slowing, a desirable 
effect in some patients, was noted. True brady- 
cardia attributable solely to intravenous Veriloid 
administration did not occur. In no case did heart- 
rate slowing necessitate terminating the infusion. 
A significant arrhythmia was noted in 1 of 36 trials. 

Nausea or vomiting occurred in 10 patients, 
especially when the infusion rate was faster than 
that recommended, and in 7 patients with hyper- 
tensive encephalopathy. With the recommended 
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method of administration, however, vomiting did 
not appear to be a sufficiently severe untoward side- 
effect to warrant limitation of the intravenous use 
of Veriloid. Vomiting occurred in 5 of the patients 
who appeared to benefit most from the Veriloid 
therapy. 

In spite of encouraging symptomatic responses to 
Veriloid infusions, the survival data for the patients 
studied do not indicate that the course of hyper- 
tensive disease of this severe type was materially 
altered by the therapy except possibly in 3 patients. 


SuMMARY AND CONCLUSIONS 


Veriloid, a biologically standardized preparation 
of alkaloids from Veratrum viride, was administered 
intravenously 36 times to 25 patients with severe 
and malignant forms of hypertensive disease. The 
resulting pharmacologic and clinical effects are 
described and discussed. An apparently safe and 
effective method of infusing Veriloid for the induc- 
tion of acute vasodepression is presented. 

The intravenous administration of Veriloid seems 
to have a place in the treatment of the distressing 
symptoms of severe hypertensive disease, particu- 
larly the so-called hypertensive crisis or encephalop- 
athy. If the drug is administered slowly, with a 
continuous checking of blood pressure, dangerous 
hypotensive collapse can be avoided. The dose must 
be regulated, however, on the basis of the patient’s 
weight and his vasodepressor response during in- 
fusion of the drug. 
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FLICKER-FUSION TEST — HOPKINS 401 


STUDIES IN THE ARCTIC WITH THE FLICKER-FUSION NITROGLYCERIN TEST 


A New Method of Evaluating Cardiovascular States 


R. W. Hopxins, M.D.* 


LONGMEADOW, MASSACHUSETTS 


TUDIES on the ability of the human being to 

. distinguish a rapidly flickering light have been 
used in ophthalmologic research for well over a cen- 
tury.!:2, During the past ten years its use has ex- 
tended beyond the laboratory of the ophthalmolo- 
gist; it was recently proposed as a test for evaluat- 
ing cardiovascular status in clinical patients.* This 
report is presented to call attention to its poten- 
tialities and to report a series of observations made 
in the Arctic. 

The rapidity with which a nerve can respond to 
a rapid succession of stimuli has long been used as 
an index of its functional capacity. In the visual 
pathways of the central nervous system such a 
rapid succession of stimuli is provided by a rapidly 
flickering light. The ability to perceive a flicker 
appears to depend on the latent period of “on re- 
sponse” and the latent period of the “‘off response.” 
When the light source is rapidly interrupted, the 
light will appear constant or fused, as is the case 
with alternating current. As the rate is decreased 
the flicker becomes apparent. The point at which 
the flicker is barely perceptible is called the “critical 
frequency of flicker” or the “flicker-fusion thres- 
hold.’”” 

This threshold may be ascertained in most per- 
sons with a remarkable degree of consistency. In 
nearly all cases tested we found a variation of less 
than 30 flashes per minute (f.p.m.) in threshold 
determinations after the subject had become familiar 
with the instrument. Somewhat similar results 
have been reported by other observers.*: 5? The 
thresholds in this series ranged approximately from 
2000 to 3000 f.p.m. 

During recent years flicker-fusion thresholds 
have been studied in relation to various conditions 
other than optic states. Simonson and Enzer have 
found that the threshold tends to be lower with ad- 
vancing years,® fatigue,® cardiac disease and hyper- 
tension.’ They concluded that hypoxia of the cen- 
tral nervous system associated with these states 
was most likely responsible for the diminished 
flicker-fusion threshold. Krasno and Ivy substan- 
tiated this by testing subjects before and during 
periods in an altitude chamber. They found a 
marked decrease in threshold associated with 
hypoxia attendant on a simulated altitude of 
18,000 feet.® 

Measurement of flicker-fusion threshold has re- 
cently been facilitated by the development of a 


*Field physician, Metcalf & Eddy and Alfred Hopkins & Associate 
(on leave of absence). 


compact portable instrument in which the rate of 
the flicker is electronically controlled. This renders 
clinical testing practicable, whereas formerly it 
was feasible only in the laboratory. The flicker is 
produced by a cylinder rotating around a constant 
light source, with light projected on a screen 1.3 by 
1.6 cm. In testing, the subject sits at a distance of 
5 feet (1.6 m.), causing the image to fall only on 
the fovea centralis of the retina. 


Fiicker-Fusion NitTROGLYCERIN TEST 


Recently Krasno and Ivy studied changes in 
flicker-fusion threshold after administration of 
nitroglycerin.2, They postulated that with nitro- 
glycerin normal subjects would develop passive 
congestion of retinal vessels, stasis of blood and 
a relative hypoxia. This would lead to a drop in 
the flicker-fusion threshold. In patients with a pre- 
existing hypertonus of retinal vessels, relaxation 
following nitroglycerin administration would lead 
to a relative improvement in oxygenation and an 
increase in threshold. A rise following nitroglycerin 
would, therefore, be an “abnormal” response, 
whereas a fall would be considered “normal.” 

In testing, an initial flicker-fusion threshold was 
obtained in a subject at rest who had abstained from 
tobacco for six hours, and from whom alcohol and 
drugs had been withheld for twenty-four hours. 
After a two-minute rest 0.4 mg. of nitroglycerin 
was administered sublingually, and further readings 
were taken at two, four and six minutes. The maxi- 
mum change in threshold noted during that time 
was used as the index of response to nitroglycerin. 

In their series, all patients with hypertension or 
arteriosclerotic heart disease or both gave definite 
abnormal responses, with increase in threshold of 
60 or more f.p.m. after nitroglycerin. In patients 
without evidence of cardiovascular disease a de- 
crease in threshold was the rule, although there 
were several (approximately 13 per cent) who 
showed abnormal responses without other clinical 
evidence of an abnormal vascular system. 

Our series comprised tests performed as described 
above in the Arctic over a period of several months. 
During that period the temperature ranged from 
a daily average of —15°F. in the spring to +45°F. 
in the summer. The subjects were living under 
camp conditions requiring them to be outdoors 
much of the time; in fact, the majority of them 
worked outdoors almost exclusively during the day. 
All persons examined had had thorough physical 
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examinations and were apparently healthy and with- 
out clinical evidence of cardiovascular disease. 
Most were relatively young. 

A total of 114 tests were performed on 81 sub- 
jects. Nine of these showed changes of less than 
60 f.p.m., classified by Krasno and Ivy as showing 
“no change.” If these 9 are eliminated, 65 of the 
remaining 105 (62 per cent) would be classified 
as normal responses, with a depression of the flicker- 
fusion threshold after nitroglycerin. Forty (38 per 
cent) would be considered abnormal. This is a much 
higher proportion of abnormal responses than that 
obtained by Krasno and Ivy. When temperature 
is taken into consideration, the reason for the dif- 
ference seems apparent. When the average tem- 
perature during the day was 33° F. or above, only 
7 abnormal tests were found in 39 subjects (18 
per cent). This compares with the normals tested 
by Krasno and Ivy. Of those tested at 32°F. or 


Tasie 1. Results of 105 Flicker-Fusion Tests Made in the 








Arctic. 
TEMPERATURE PaTIENTS PaTIENTS ToTaL 

SHow1Nnc SHOWING 

NormMAL ABNORMAL 

"fF. Response RESPONSE 
—15 to +46 (total) .............. 65(62%) 40 (38%) 105 
ee Pr rere os (18%) 39 
ee a errr mmm yb 4) 33 (50%) 66 

Subjects indoors 2 hours or more 

ee ee SEE erie 27 (56%) 21 (44%) 48 





below, however, 33 of 66 (50 per cent) showed an 
abnormal elevation of the flicker-fusion threshold 
(Table 1). 

Twenty-nine subjects were tested during the 
earlier colder period and again during the summer. 
Of these, the 13 who had previously shown normal 
responses remained normal. Of the 16 who had 
shown abnormal responses during the cold weather 
13 became normal and only 3 remained abnormal. 
This tends to support our belief that the high pro- 
portion of abnormal responses is due to the cold 
environment. It is interesting that the abnormal 
results appeared almost as commonly in subjects 
who had been indoors for a period of two or more 
hours prior to the test as in those who were tested 
immediately after coming indoors. This would 
suggest that the hypertonus, which we believe is 
indicated by abnormal tests, is part of-a general 
and prolonged reaction to the cold rather than an 
immediate and transient response to the given 
stimulus. 

Absolute thresholds tended to be comparable to 
previously published figures, although there was a 
wide range of variation in each age group (Table 2). 

Unfortunately, it was not possible to test sub- 
jects prior to their arrival in the Arctic for com- 
parison of results in warm and cold climates. 
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Discussion 


Experience with the flicker photometer tends to 
corroborate the finding of Krasno and Ivy that a 
definite change of flicker-fusion threshold in re- 
sponse to nitroglycerin is the rule. We were not 
so fortunate as they, however, in that 9 of our 114 
tests (8 per cent) showed changes, though seem- 
ingly definite, of less than 6 flashes per minute. 


TaBie 2. Flicker-Fusion Thresholds Observed in the Arctic. 








AGE No. oF AVERAGE RANGE 
Susyects THRESHOLD 

yr. f.p.m. f.p.m. 

PD ecg cn yin sa ewes 55 2538 2040-3000 

LE ee ie eeenen 36 2485 2100-2850 

MCN Soa eS Vos einciak wavs 18 2361 2070-2760 

RS ais erates a 5 2292 1920-3030 





These smaller variations were found with equal 
frequency in abnormal and normal responses. 

In evaluating the principles underlying the test 
it seems logical to assume the following: When 
the ability to recognize flicker was improved after 
the administration of nitroglycerin (abnormal re- 
sponse), the initial function of the visual pathways 
was suboptimal or abnormal. Since the effect of 
nitroglycerin undoubtedly takes place through its 
relaxation of the arterial bed, the state of those 
vessels may be considered to have been at fault, 
or presumably they were in a state of hypertonus. 
Conversely, when the ability to recognize flicker 
is impaired by nitroglycerin, a previously normal 
vascular tree may be considered to have been ren- 
dered abnormal. 

In the cases studied here the subjects showing 
abnormal responses, though clinically presenting 
no evidence of vascular impairment, presumably 
demonstrated a degree of subclinical hypertonus 
not readily observed by other means. 

From these studies it might be further added 
that when the flicker-fusion nitroglycerin test is 
used in clinical evaluation, exposure of the patient 
to an abnormal environment must be considered 
when the results are interpreted. To eliminate 
similar possible variables in clinical testing we 
believe that basal testing performed in the morn- 
ing, as are metabolic tests, might improve the re- 
liability of the test. 

It seems likely that the instrument may become 
valuable in evaluating and following various periph- 
eral vascular diseases characterized by hyper- 
tonus of blood vessels such as Raynaud’s disease, 
Buerger’s disease and frostbite, as well as in hyper- 
tensive and cardiac patients. Further study with 
the flicker-fusion nitroglycerin test in these fields 
seems definitely indicated. 
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SUMMARY 


The flicker-fusion nitroglycerin test as proposed 
by Krasno and Ivy is described. In an abnormal 
response, found with vascular hypertonus, the 
flicker-fusion threshold is elevated after adminis- 
tration of nitroglycerin. In normal responses, — 
the type shown by most normal subjects, — the 
flicker-fusion threshold is depressed after nitro- 
glycerin. 

Subjects tested under cold-weather conditions 
showed a high percentage of abnormal responses, 
most pronounced when the environmental tem- 
perature was below freezing. 

The flicker-fusion nitroglycerin test is of poten- 
tial value in the study of various types of cardiac 
or vascular diseases in which hypertonus is an im- 
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portant factor. Further studies with this test are 


indicated. 
1072 Longmeadow Street 
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THE RELATION OF THE SURGEON TO HIS GOVERNMENT* 


WiLu1aM Jason 


Mrxter, M.D.t 


BOSTON 


N discussing this subject, I am treading on 

perilous and debated ground as surely as though 
I were between the lines in Korea, but this matter 
is vital to us all. The relation of the surgeon to 
his government is an ever-changing one, and future 
trends should be guided by us. We know the diffi- 
culties of the problems and we should know the 
proper solutions. This matter is important to us 
and to our country, but it is essential that we al- 
ways remember this: ““The prime object of the medi- 
cal profession is to render service to humanity; 
reward or financial gain is a subordinate con- 
sideration.” 

As we consider the history of the surgeon through 
the centuries, we first find him as the tribal medicine 
man or, in Egyptian days, as the surgeon-priest. 
In those days he had much to do with government; 
indeed, he was an important part of it. Later his 
status became subservient to the practitioner of 
medicine, and he was simply the barber-surgeon. 
As time went on, he again became important in 
his own right, for on him depended the health of 
the armies of the world, and the world was ever 
at war. In recent times the surgeon has taken an 
ever-increasing share in protecting the health of 
the community, not only in the wars between his 
country and its enemies but also in the fight against 
disease and injuries in civil life. Thus, his province 
has come to include not only his personal relations 
with his patient but the less personal relation of 

*Presented at the annual meeting of the New England Surgical Society, 
York Harbor, Maine, September 21, 1951. 

tMember, Boards of Consultation in Neurosurgery, Massachusetts 
General and Beth Israe! hospitals; professor of neurosurgery, emeritus, 


Harvard Medical School; formerly chief, Neurosurgical Service, Mas- 
sachusetts General Hospital. 





care of patients placed under him by state action 
in war or peace. Added to this is the responsibility 
of teaching and research. These subjects have be- 
come of major importance during the last half- 
century, and there is danger at times that they 
may cause us to lose sight of our prime object, the 
care of the patient. 

Today we find ourselves increasingly involved 
with government projects, partly because of the 
devastating wars that have so plagued the world 
and partly because medicine, in its widest sense, 
is fast becoming a prime concern of the people of 
our country and of their governing bodies. This 
interest in our activities is to the advantage of all, 
but in view of it we must be certain that we play 
our proper part. We must not stand aloof, but 
we should do all in our power to lead in the proper 
development of our relations to government in the 
future. Our criticism, if we have any, should be 
constructive and not destructive. 

We all can feel the increasing demands of govern- 
ment in every phase of our work. Government proj- 
ects for the control of surgical disease, previously 
considered outside the governmental sphere of 
activity, are becoming increasingly common. In 
the first quarter of this century, local or national 
government had little or no interest in cancer, ex- 
cept with regard to providing a place where the 
indigent patient with incurable cancer might die 
with as little personal suffering and as little offense 
to the community as possible. Today we find 
governmental agencies at all levels taking a lively 
interest in cancer in all its stages and in cancer 
research. 
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In research of all sorts and in teaching, govern- 
ment is playing an increasing role, and the pressure 
on our medical schools and teaching hospitals is 
mounting. Wherever we turn we find new uni- 
forms in our student groups, and new government 
agencies fostering research in everything from basic 
science to the strictly surgical subject of the treat- 
ment of burns. 

During World War II about a third of the doc- 
tors of this country were in uniform. With the 
threat of war as great as it is now, our interest in 
military medicine is considerable, and we should 
study the lessons of the past in order to be intelligent 
concerning future trends. Except for the Armed 
Forces, the agency that bids fair to increase more 
rapidly than any other is the Veterans Adminis- 
tration. This giant in our midst is caring for an 
increasingly larger group of the population. As 
the veteran ages, he needs more surgery; so do 
his wife and all his relatives. 

These are all specialized forms of state medicine. 
Over all lies the cloud of the possibility of state- 
subsidized medicine with all its present and future 
difficulties and dangers. 

These are our major contacts with Government, 
now and in the future: 


Tue Prosiem or State MeEpIcINE 


Will the United States follow England’s lead? 
This aspect of the subject is too vast to discuss 
here. I have confidence that the people of our coun- 
try are too wise and farseeing to embrace that false 
god. As General Hawley says, in speaking of the 
relation of the hospital and the community: 


Too many of our people have yet to learn that Govern- 
ment always takes more than it gives, that we pay an 
excessive price in liberty, in quality of product, and even 
in dollars, when we transfer to Government the respon- 
sibilities that are in essence those of the community. 


Pusiic HEALTH 


Service for the public health is continually broad- 
ening its field and is our business as much as is the 
health of our private patient. The problems aris- 
ing from our relation to public health touch us at 
every turn, whether it concerns one of our patients 
who has been admitted to a Marine Hospital or 
the request that we take part in a state cancer 
clinic. The growth of these many agencies is, in 
the: main, orderly, praiseworthy and worth while. 
If public-health activity in Government suffers a 
forced. expansion in the attempt to use it as an en- 
tering wedge for state medicine on the British pat- 
tern, we should resist such expansion to the utmost. 
State medicine should stand or fall on its own merit 
and not be allowed to grow insidiously under the 
cloak of the Public Health Service. 


Tue ARMED Forces 


The demand from Government at present is for 
large numbers of younger men for duty with troops, 
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as ward surgeons and in various capacities in which 
the highest grades of surgical skill and mature judg- 
ment are not essential. Positions as surgical con- 
sultants, chiefs of service and specialists and other 
such posts are being filled as far as possible by officers 
chosen from the regular establishment. I believe 
this policy may lead to difficulties if an all-out war 
should come. There would immediately be a great 
expansion of professional work in the various forces, 
and many of the men who filled these positions in 
World War II would be called up again, as the 
regular establishments would not have enough men 
of proper caliber for the purpose. These older sur- 
geons come to their tasks with little or no knowl- 
edge of the lessons of Korea. It would seen reason- 
able to the services to call to active duty an un- 
certain number of men of wide experience for service 
overseas and also in this country. These men should 
be first-class surgeons and selected with great care. 
In addition, the group of civilian surgical consultants 
should be reactivated. Most of us who served in this 
capacity in World War II are too old to resume the 
job, much as we would like to. The civilian consult- 
ant has a definite advantage over his opposite num- 
ber in uniform. He can report to higher authority as 
he will, not through channels. There are other im- 
portant advantages, also. The civilian consultant 
can do his military work without giving up his 
position as chief of service or as a teacher, thus 
conserving surgical manpower in the upper brackets. 
Civilian consultants should be used primarily in 
the Zone of the Interior, but occasionally they 
should be used overseas to effect a better lia‘son 
between the overseas theatres and the Zone of the 
Interior. 

Plans are said to be ready for such an expansion 
in the group of consultants in uniform. I believe 
these plans should be implemented at once and that 
the civilian-consultant group should be activated 
as well. Such action would free many officers of 
the regular services who are not particularly well 
fitted for the strictly surgical positions. These 
men could then be used in administrative positions 
for which they are fitted and that are difficult to 
fill from civilian ranks. Such a method of choice 
would seem to offer the best possible care of the sick 
and wounded in the Armed Forces with a minimum 
of disruption of schools and civilian hospitals. Con- 
sultants, — and particularly civilian consultants, — 
should not be confined to clinical consultation. 
Their main function must be to work in close co- 
operation, — the one group with the other, — and 
to act as technical advisers and inspectors. They 
must be able and willing to evaluate the men who 
are doing the actual surgery, to advise concerning 
their fitness and, above all, to see that the proper 
man is picked for the job, whatever it may be. I 
believe it is up to the members of societies such as 
ours to accept such positions if offered. At present 
the difficulties of military service loom large and it 
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is the fashion to avoid like the plague the resump- 
tion of a uniform. This deplorable condition is 
present throughout the entire population. It should 
be the boast of our specialty that we serve gladly 
and freely, no matter what the cost. The surgeons 
of this country may well be proud of their record 
in World War I and World War II. The transition 
from civil practice to the life of a surgeon in the 
Armed Forces is no simple matter, but they solved 
their problems splendidly. 

In time of war it is essential that surgical man- 
power be utilized as economically as possible. In 
this connection we must consider the criticism, heard 
both from the general public and from surgeons, 
concerning the apparent waste of technical and pro- 
fessional manpower in time of war or during mobi- 
lization in the past. Granted, there were errors, 
but the surgeon who grumbles because he has no 
surgery to perform must remember some of the 
difficulties. We must admit that there is wastage 
at times, but this is often unavoidable. The impor- 
tant point is to keep this wastage at an irreducible 
minimum. It takes months to prepare for a big 
strike, — particularly a landing operation, — and 
during all that time there are no wounded to care 
for. Once the battle begins, a surgeon works many 
hours without respite. After the battle come the 
difficulties and delays of transporting the troops 
and the surgeons home. If plans are made for a 
hundred thousand casualties in a few weeks, many 
hospitals must be established along the lines of 
communication, and it takes almost as long to 
transport them back as it did to carry them for- 
ward. We civilians, when we are thrown into such 
a mass movement, must accept the dicta of the 
few who know the plan and must accept these delays 
with good grace. : 

I believe that one of the great tragedies of World 
War II was the needless sacrifice of our superb war 
machine by too rapid and ill-timed withdrawal and 
demobilization. 

On the other side of the picture, however, is the 
fact that there was, and now is, some unnecessary 
wastage of technical and professional manpower 
in the Armed Services. It is in the correction of 
this problem that civilian surgical consultants to 
the Armed Services can be most valuable. A civilian 
consultant, who is privileged to make his report 
outside “regular channels,” has a position of un- 
paralleled usefulness. He has an opportunity to 
correct technical errors quickly and to draw the 
attention of those in supreme command to the 
necessity of utilizing precious specialist knowledge 
as fully and efficiently as possible. He is also able 
to correct the inequities in such utilization that 
can be so destructive to a surgeon’s morale. It 
should be re-emphasized that members of our society 
ought to be willing and eager to serve in such a 
capacity if called on. Let us urge to the Armed 
Forces the creation of the post of civilian con- 
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sultant in sufficient numbers to cover anticipated 
emergency needs, and let us ask that such posts 
be filled by outstanding surgeons without delay. 


RESEARCH 


The role of government in research has changed 
tremendously during. the last half century. The 
days when the surgeon put his hand in his own 
pocket or interested some philanthropic friend in 
his work have gone with the wind, except in rare 
instances. The first step in this change came with 
the setting up of the large philanthropic founda- 
tions. The help given by these bodies was much 
less personal, but it probably resulted in better 
work for that reason. Projects were judged on 
their merits, and those not worthy of assistance 
were turned down. Closely allied to this was the 
entrance of the great industrial corporations into 
the field of medical research, and at the same time 
came the great expansion of governmental interest 
in research. Surgeons are deeply involved in in- 
vestigative work of this nature, and the field ex- 
tends from the scientific schools, such as the Mas- 
sachusetts Institute of Technology, through the 
medical schools to the evaluation of groups of 
cases in community hospitals. In this field we 
find ourselves rubbing shoulders with many other 
groups, even those with no apparent interest in 
surgery. The development of high-voltage x-ray 
technics is of great interest to the makers of heavy 
guns, in relation to the detection of flaws in their 
manufacture: hence, the work at Massachusetts 
Institute of Technology is sponsored by the gun 
makers as well as by groups interested in surgical 
lesions. It is natural that industry and Govern- 
ment should look critically at the results antici- 
pated from any project they are asked to finance 
and that they choose those whose goal is clear cut 
and of interest to them. This may tend to narrow 
the scope of a particular research project, but, on 
the other hand, some aspect of the problem that 
is to us a side-issue may stimulate governmental 
or industrial interest. This trend toward govern- 
mental and industrial subsidization gives a greater 
impetus to research, but we must be careful that 
research does not crowd out the other activities 
of our schools and hospitals. 

Hospitals are primarily for the care of. the sick, 
and the primary purpose of medical schools is 
the education of more doctors. Unless the project 
has a. special priority, we must not allow it to 
damage these primary functions, either by neglect 
or by financial embarrassment. Hospitals must 
watch their per-diem cost per patient and schools 
the cost of their curriculum. In the main, I think 
this trend toward governmental subsidization of 
research is healthful. We must see to it that Govern- 
ment receives its money’s worth but that it does 
not take unto itself the power to dictate how. our 
institutions shall be run. Too often government 
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subsidies have small strings attached to them; 
these strings may prove to be nearly invisible wires 
of great tensile strength. 

In this connection we must consider the National 
Research Council and the various committees and 
boards directly: under the control of the Council 
or interlocking with it. The Research Council is 
not new. It dates back, I believe, to the Civil War 
and was organized by Abraham Lincoln. It has 
retained its organization through the years, al- 
though it functioned only sporadically until World 
War I. At that time it was revived, and it has since 
played an increasingly important role in the scien- 
tific developments that have given our country 
world leadership in many fields. This body, as far 
as I can determine, is entirely free from any taint 
of politics or favoritism. Through its medical 
committee and its relations with other governmental 
bodies fostering medical research, it has done re- 
markable work, quietly and without fanfare. We 
should co-operate with the Council and its various 
committees in every way possible. When in need 
of advice or assistance concerning any research 
problem, we can consult this group with the knowl- 
edge that we will be given a fair and impartial 
hearing. 


TEACHING 


This is an important function of the surgeon. 
Whether he be a professor in one of our schools or 
an assistant in a hospital under a three-year resident- 
training program, he is a teacher, and on him rests 
the responsibility of giving the surgeons of the 
future the best possible education. The develop- 
ment of these young men is mainly the concern of 
the medical schools and voluntary hospitals of this 
country. 

One might say that state universities and hos- 
pitals are supported by Government. In one sense 
that is true, but the relation of these teaching facili- 
ties to the government of the individual state is 
very different from control from Washington. Much 
teaching is done in the Veterans Administration 
Hospitals and in hospitals of other government 
agencies, but this is almost entirely at the post- 
graduate level and is of small volume as compared 
with the programs functioning outside these in- 
stitutions. 

Medical education, — and in particular the educa- 
tion of a top-flight surgeon, — is very expensive, 
but so far the schools are carrying the load. Cer- 
tain groups of such men are being aided by various 
governmental agencies, — particularly in the post- 
graduate field, — but their individual instruction 
is given by the teaching staff of the school and the 
surgeons of the hospital. Surgical teaching is an 
ill-paid field, and it is to the credit of the budding 
surgeon’s instructors that they do their work largely 
for the love of it. As in research, it is up to us to 
co-operate with Government in every way. It is 
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perfectly proper to accept certain subsidies for 
specific purposes, but it is essential to the best in- 
terest of the schools and hospitals, — and also of 
the hospitals’ patients, — that they preserve their 
autonomy and individuality. For this reason I 
believe that blanket subsidies to these institutions 
would be a definite step in the wrong direction. 
Free enterprise in our democracy has always been 
a precious heritage. Freedom from governmental 
restriction for both teacher and student is equally 
precious. 


Tue VETERANS ADMINISTRATION 


For good or ill, the Veterans Administration is 
part of the American scene and will be as long as 
any of us lives. No one questions the fact that the 
veteran with a service-connected disability should 
be given full coverage. We should, however, ex- 
amine the activities of this agency, which has grown 
so rapidly since World War II. Immediately after 
the cessation of hostilities, Army hospitals were 
taken over and new hospitals built. Plans were 
made for integrating these expanded Veterans 
Administration facilities with medical schools and 
large teaching hospitals through newly organized 
Dean’s Committees. These committees functioned 
in an advisory capacity in the selection of staff 
members and in the determination of the curricula. 
Leading surgeons throughout the country were 
placed in positions of responsibility. 

It soon became apparent that the Veterans Ad- 
ministration would be called on to care for increas- 
ing numbers of patients suffering from ailments 
in no way connected with their war service, and 
the question of widening the coverage of the ex- 
service man is frequently raised. This increased 
use of Veterans Administration facilities has been 
given impetus by the fact that many of these hos- 
pitals have had empty beds. 

At first it was thought that only those veterans 
who could not afford the cost of illness would be 
treated for non-service-connected disabilities, but 
that rule has never been enforced. The trend has 
been to build more hospitals, to care for more pa- 
tients and even to disregard the plan of building 
these institutions in the vicinity of our teaching 
centers. These are, of course, good hospitals, — 
well staffed, — and the best of care is given the 
patient. For certain groups of cases there are few 
civilian hospitals that can provide treatment ap- 
proaching that given by the Veterans Administra- 
tion. The care and rehabilitation of the paraplegic 
is a shining example. 

If the medical care of the veteran and his family 
becomes a function of the Veterans Administration, 
then we immediately have State medicine for a 
privileged group in our midst. How far should this 
trend be allowed to go? 

If the Veterans Administration is in a position 
to give the ex-service man better care than can the 
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civilian hospitals in his vicinity, let us by all means 
give him these advantages for any type of disease, 
service-connected or not. If he is unable to afford 
civilian care for a non-service-connected disability, 
let him be cared for by the Veterans Administra- 
tion, but let us be sure that he really is unable to 
pay his way. There is no reason that coverage 
should be extended to include his family. 

There is danger, due in part to the great size and 
importance of the Veterans Administration, that 
medical policies may be dictated by nonmedical 
persons whose knowledge of the problems involved 
is inadequate. An easy transition from such a 
policy might be manifested, for instance, by the 
discarding of the merit system and the making of 
appointments on the bases of seniority and favorit- 
ism. 

I hope not to be misunderstood. I have nothing 
but admiration for the devoted men who have en- 
tered this service in order to give the veteran the 
best possible surgical care. In the hospitals with 
which I am familiar the treatment is superb. This 
high level of service must be maintained. If the 
Veterans Administration becomes a political foot- 
ball and professional care deteriorates, then Heaven 
help the disabled veteran. We must do all in our 
power to prevent this disaster. 

I have discussed several phases of our contact 
with Government. Our own duties in these matters 
must also be summed up. First and foremost, we 
must view any new trend with a critical eye. We 
must measure such a trend on a simple yardstick — 
Is it good for the patient? If these future trends 
do not qualify, they should be resisted. Any sur- 
geon connected in a civilian capacity with govern- 
mental hospitals must be careful that our interest 
in our professional work does not carry us too far. 
It is all too easy to forget that these men and 
women are patients and that our duty is to them. 
We must not use our privilege to build up a good 
series of cases for ourselves or to use patients for 
teaching purposes to their detriment. Whether 
we are full-time or part-time in any government 
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hospital, we must always keep this obligation in 
mind. 

I should like to reiterate at this point some of 
our own more general obligations to the Govern- 
ment. Too often we refuse to serve unless drafted 
for service. Too often we refuse to adapt our- 
selves with good grace to the exigencies of govern- 
ment service. Too often we refuse to guide public 
opinion with constructive rather than destructive 
criticism. 

We surgeons, if we are worth our salt, are re- 
spected members of society. We are looked up to, 
and our opinions carry weight. We must be sure 
that we retain that respect. To that end let us 
co-operate in every possible way with these Govern- 
ment agencies of ours. Wherever possible, let us 
help in their work. 

Finally, what stake has the public in our success 
and in our relations with the Government? It is 
a large stake, for on our success and contentment 
in our profession depends the caliber of the men 
who will follow us in our exacting vocation. On 
the intelligence and technical skill of these men 
will depend the well-being of everyone who is placed 
on an operating table. If we are unhappy in our 
work, if we cannot teach these young men success- 
fully, if we are regimented and if our freedom of 
thought and action are restrained, our successors 
will think twice before they take up our tools. 

The surgeon of today and tomorrow should be 
able to make a decent living, yes — but above and 
beyond this, if he is worthy to succeed to the 
standards of New England surgery he must labor 
for eminence in his profession, respect in his com- 
munity and work well.done for humanity. 

We, the surgeons of today, must see to it, for the 
benefit of the patient of tomorrow, that the staff 
of Aesculapius is ever the symbol of progress and 
freedom. 


REFERENCES 


1. Principles of. Medicat Ethics of the American Medicas Association. 
28 pp. Chicago: American Medical Association, 1938. 

2. Hawley, P. R. Medicine as social instrument: hospital and com- 
munity. New Eng. J. Med. 244:256-259, 1951. 











THE NEW ENGLAND JOURNAL OF MEDICINE 





Mar. 13, 1952 


MEDICAL PROGRESS 


DISEASES OF THE THYROID GLAND (Part I, Concluded) 
OuivEer Cope, M.D.* 


BOSTON 


HYPERTHYROIDISM 

A revolution in the treatment of hyperthyroidism 
has taken place during the past ten years. In the 
eighteen years prior to 1941 the treatment of hyper- 
thyroidism had become the province of the surgeon. 
Today hyperthyroidism can be treated successfully 
by any one of three therapies, two medical and 
one surgical. The initiation in 1941 of radioactive- 
iodine therapy has raised the radiation treatment 
of this disease from a sporadically successful to a pre- 
dictable therapy. The introduction of the thiouracil 
compounds in 1943 has provided a second medical 
therapy; many consider it as efficacious as radio- 
active-iodine treatment. Its use in preoperative 
preparation has also increased the success of the 
surgical management to the degree that crisis, mor- 
tality and technical complications are virtually 
eliminated. Which treatment is best? 


Treatment Prior to 1941 


Prior to 1941 the indifferent success of nonsur- 
gical therapies of hyperthyroidism left surgery as 
the dominant method. Because of the early mor- 
tality and continued complications of operation, 
however, medical therapies were hopefully tried, 
one after another. 

One of these medical therapies, which received 
little attention outside southern Germany and is 
now of historic interest because of the successful 
use of the thiouracil drugs, was the custom of send- 
ing patients with exophthalmic goiter into the 
mountains for a two-year sojourn. These moun- 
tains were the seat of endemic, iodine-deficient 
goiter; in retrospect, what the therapy accomplished 
was to deprive the patients of iodine. It is, there- 
fore, a therapy akin to the current chemical depriva- 
tion by the thiouracil compounds. The therapy 
was practiced as late as 1926 by Friedrich von 
Miller, who, it will be recalled, was the Munich 
professor of medicine who first described the nega- 
tive nitrogen balance of patients with hyperthyroid- 
ism. This therapy was, of course, uneconomic. 
It was also uncertain, since the disease failed to 
burn out in many patients in two years. 

X-ray was also widely tried; in certain clinics it 
was used continuously for many years. The relief 
rate varied, recovery was slow and uncertain and 
the method was considered unpredictable. 

Iodine was the only important drug therapy of 
this period. It had been recommended in the treat- 
ment of hyperthyroidism by Trousseau in the last 
century with reported success but had been generally 


avoided because of the fear of causing acute hyper- 
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thyroidism in patients with iodine-deficient goiters, 
the so-called Iod-Basedow disease. In 1923 Plum- 
mer, of the Mayo Clinic, reintroduced it and demon- 
strated its usefulness. It was found, except in those 
few patients whose goiters were already replete with 
iodine, to bring about amelioration of the hyper- 
thyroidism. How this takes place is still a matter 
of conjecture.” Anatomically, the adminis- 
tration of iodine resulted in a reduction of the 
hyperplasia — that is, a decrease in the papillary 
infoldings and in the number of mitotic figures, 
a storage of colloid and a decrease in the vascularity 
of the gland. There may or may not be a decrease 
in the lymphoid hyperplasia. Anatomically, there- 
fore, a reversal of the disease process associated 
with hyperthyroidism takes place. 

In physiologic association with the storage of 
colloid in the gland, a decreased secretion and a 
drop in the metabolic rate were noted. In patients 
with a severe degree of the disease the severity 
was lessened. It was only in mildly affected pa- 
tients that iodine was observed to relieve the over- 
activity. It was therefore in only occasional cases 
that iodine proved a satisfactory long-term medical 
therapy. 

Iodine proved, however, to be a boon to surgical 
therapy. The great hazards of surgery were con- 
nected with severe cases. Anesthesia and opera- 
tion tended to promote crisis. The iodine-induced 
remission greatly reduced the incidence of crisis, 
surgical mortality and surgical accidents in general. 
With the introduction of iodine came general 
improvement in the care of the patient, including 
more care in nutrition, and with it the surgery of 
hyperthyroidism changed from a hazardous pro- 
cedure to a well organized surgical accomplishment. 
By 1941 mortality and complication rates were 
reduced from the almost prohibitive level of 1923 
to an acceptably low level. It was necessary, there- 
fore, that any new treatment introduced as the sole 
medical therapy replacing the surgical method 
should have an equally high degree of success. 


Treatment After 1941 


Radioactive iodine. The use of radioactive iodine 
offered the possibility of such success. With the 
development of the radioactive isotopes of iodine 
their use was logically indicated for the treatment 
of hyperthyroidism.” Iodine is an integral part 
of the thyroid hormone, and no other gland or 
tissue of the body absorbs and holds this element 
in appreciable concentrations. After iodine is 
given to an animal, either by mouth or injection, 
that part not absorbed by the thyroid gland is 
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promptly excreted through the kidney. The radio- 
active isotopes of iodine give off an intense radia- 
tion. When given to a patient they should deliver 
the radiation to the very cells that are manufac- 
turing the excess of hormone. Where the skin had 
limited the dose of external irradiation that could 
be given to the gland, it was believed that enough 
radiation could be given by the use of radioactive 
iodine to reduce the number of the offending cells 
to the extent of relieving the hyperthyroidism. 

This theoretical concept was proved valid in 
practice. The first patients were treated inde- 
pendently and virtually simultaneously in 1941 — 
at the Massachusetts General Hospital by Hertz 
and Roberts® and in San Francisco by Hamilton 
and Lawrence.% Many patients have now been 
treated by this method.75-* 

The mode of action of radioactive iodine in re- 
lieving hyperthyroidism is physiologically simple. 
The thyroid cell needs iodine to produce its specific 
hormone. The cells of the hyperthyroid goiter are 
abnormally avid for iodine, and if they have not 
recently. been surfeited by large doses of inorganic 
iodine these cells seize on the dose of iodine that 
contains the radioactive isotope. Since a high 
titer of radiation is contained in a minute dose of 
inorganic iodine, an almost unlimited dose of irradia- 
tion can be delivered to the overactive thyroid 
cells. A dose can be delivered that actually necroses 
the cell that absorbs it. The effect of the isotope 
is brought about by a high-energy beta radiation 
with a relatively short penetration (not over 2 to 
3 mm.). The zone of radiation effect is therefore 
limited. 

Grossly, the effect of the treatment is to shrink 
the hyperplastic goiter to a thyroid gland approxi- 
mately normal in size. The microscopical sections 
suggest that the total amount of secreting thyroid 
epithelium is reduced. The effect of the irradiation, 
therefore, is in essence a subtotal thyroidectomy. 
Surgical biopsies of treated glands taken during 
the first three days after the initiation of irradiation 
therapy show acute necrosis of the thyroid cells, 
with edema throughout. The biopsies made in 
the later phases show healing with fibrosis. By 
the third and fourth months the residual thyroid 
epithelium is intensely hyperplastic. Surgical re- 
section of residual goiters performed one to three 
years after irradiation shows that the dense fibrosis 
and intense hyperplasia of the thyroid epithelium 
persist.°6 Whether this persisting hyperplasia of 
the remnant is due to the fact that the total amount 
of thyroid epithelium is reduced and hyperplasia 
is needed to meet the normal hormone requirement 
or whether it is a continuation of the pretreatment 
stimulus of the Graves’ disease is not known. 

The radioactive iodine may be given in single or 
divided doses; clinics differ in their preference. 
When it is desired to apply all the radioactivity 
in one dose the dosage is calculated on the basis 
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of the estimated size of the $iter and the degree 
of toxicity.” The divided doses may be repeated 
until the desired effect is obtained. The single 
dose has the advantage of more prompt relief, 
but if an excess is given, hypothyroidism results. 
By the divided-dose technic hypothyroidism is 
more easily avoided. Goiters vary in their sensi- 
tivity to irradiation; the more hyperplastic are the 
more sensitive. Nodular goiters are so resistant that 
some physicians prefer other forms of treatment in 
order to avoid the heavy doses of irradiation required 
to bring about a complete remission.*° 

The radioactive-iodine treatment is highly suc- 
cessful. Approximately seven weeks are required 
before the full effect of the irradiation is apparent. 
A short latent period commonly precedes the drop 
in metabolic rate. A mild exacerbation is sometimes 
seen during the first few days.7* When the mul- 
tiple-dose method of treatment is employed, six 
to eight weeks should intervene between each dose; 
otherwise, hypothyroidism may result. 

Because of the long latent period between irradia- 
tion and relief, some clinics prefer to initiate treat- 
ment of the hyperthyroidism with propylthiouracil 
or another of the thio- compounds.® When the 
hyperthyroidism is in abeyance the thio- compound 
is withdrawn, and after forty-eight hours the dose 
of irradiation is given. The irradiation prevents 
the production of thyroxin before a post-thiouracil 
exacerbation can occur. This combined use of a 
thio- compound and radioactive-iodine irradiation 
results in a more prompt relief, but it does not 
necessarily aid in the estimation of the dosage of 
irradiation needed for final relief. 

Relief from thyrotoxicosis is complete if a sufficient 
dose of radioactive iodine is given. If there is 
residual thyrotoxicosis the dosage of irradiation 
was inadequate and more should be given. In 
order to avoid an unnecessary hypothyroidism 
it is perhaps wiser to start with a conservative dose, 
using the single-dose formula, and accept the neces- 
sity of a second smaller dose should thyrotoxicosis 
persist. 

Insufficient time has elapsed for us to know the 
true recurrence rate. Some of the recurrences re- 
ported after radioactive-iodine irradiation may 
represent residual hyperthyroidism. Certainly on 
the evidence available the recurrence rate is as low 
as that following surgical subtotal thyroidectomy, 
and it may prove to be lower. The intense fibrous 
scarring caused by the irradiation may ultimately 
prove to prevent the regrowth of goiter that some- 
times occurs after subtotal thyroidectomy. No 
such regrowth has as yet been reported as following 
irradiation. 

The radioactive-iodine-radiation therapy of hyper- 
thyroidism is noteworthy for the virtual absence 
of significant early complications. The sore throat, 
with hoarseness and a tender goiter, that followed 
the early therapy with the short-half-lived isotope 
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has already been alluded to. These irradiation 
effects are clinically less significant when therapy 
is carried out with the eight-day-half-life isotope; 
with this isotope the major portion of the irradia- 
tion is spread over a period of ten to fifteen days. 

The immediate exacerbation of the hyperthyroid- 
ism in the days following the onset of irradiation 
has thus far not led to complications. It has been 
mild when encountered at the Massachusetts 
General Hospital. Werner, Quimby and Schmidt 
observed it in 3 patients, and the rise in metabolism 
was only 15 per cent.78 The exacerbation is believed 
to be due to an unloading of the thyroid hormone 
stored in the gland prior to the irradiation. With 
the radiation necrosis and edema, this hormone 
is believed to be washed suddenly into the general 
circulation during resorption of the edema. The 
possibility that this exacerbation might be severe 
enough to lead to crisis in the severely toxic pa- 
tient must be admitted. Such an exacerbation of 
hyperthyroidism has been well documented in a 
patient with a thyroid cancer and functioning 
metastases.* * In this case the treatment with 
radioactive iodine released the hormone from the 
metastases. The exacerbation is a second reason 
for starting the therapy with propylthiouracil and 
withholding the radioactive iodine until the hyper- 
thyroidism is in at least partial remission. 

The tetany of hypoparathyroidism has not been 
reported. It was natural to believe that the para- 
thyroid glands might suffer from irradiation, and 
hypocalcemia has been looked for.** The parathy- 
roid glands usually lie close to the thyroid capsule. 
Sometimes they are imbedded in a thyroid sulcus 
and would thus be irradiated on all sides from the 
thyroid gland. Either the degree of penetration 
of the irradiation is not great enough to reach the 
parathyroid glands in sufficient quantity or the 
normal parathyroid glands are too resistant to 
irradiation to be disturbed, as the calcium levels 
of the patients tested have remained normal. 

The possibility has been suggested that the heavy 
radioactive-iodine irradiation needed to relieve the 
hyperthyroidism will eventually result in a malig- 
nant degeneration of the thyroid gland or of its 
neighboring organs.**-87 This possibility is hotly 
contested; some believe that there is no reason 
to fear a carcinogenic effect.**.75 Unfortunately, 
no data bearing directly on the issue are as yet 
available. Which side one takes depends upon 
personal experience. Few workers believe that 
they know enough to express an opinion in writing. 
Such hesitation is praiseworthy in the event that 
the fear of carcinogenesis proves to be groundless. 
It will have been negligent if carcinoma ultimately 
develops. As responsible clinicians we cannot avoid 
the issue and must find a position. What is the 
evidence? 

Carcinoma may be a late complication of irradia- 
tion in a variety of tissues.**-°° Malignancy may 
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develop in areas of skin that have been treated 
by heavy doses of irradiation given to destroy 
benign lesions.* Evans has made a survey of pa- 
tients with such benign lesions treated at the Hunt- 
ington Hospital twenty-five to thirty years ago 
who are known to have subsequently developed 
cancer in the irradiated area.” The gamma radia- 
tion of radium had been used, and although the 
roentgen unit had not been developed at that time 
he was able to calculate the dosage from the full 
details of treatment given in each record. In no 
case had the irradiation been given in a single dose; 
the treatment had been applied in multiple doses 
spread over a period of years. The total dosage 
was very high — in the neighborhood of 100,000 r. 
The malignant degeneration had taken fifteen or 
more years to develop. The inference drawn by 
Evans is that malignancy develops only as the 
result of chronic, repeated insult. 

Evans’ survey suggests that there might be dan- 
ger in treating the thyroid gland with repeated 
doses of radioactive iodine over a period of years. 
His survey does not say what might happen if one 
tenth of that high dose were given in a single ap- 
plication or in a few applications within a short 
period. This is, however, our problem with the 
thyroid gland. His study did not include a review 
of the dosage in patients not developing malig- 
nancy. The top dosage given to patients in a 
single dose is therefore not known. It is unlikely 
that during that period at the Huntington Hospital 
amounts even approximating 10,000r were given 
to skin in a single application or in divided doses 
within six weeks. 

In view of the hazard of excessive irradiation 
of skin, the Tumor Clinic of the Massachusetts 
General Hospital has a long-standing rule that no 
benign lesion of the skin of a younger person may 
be treated by more than an erythema dose of 
irradiation, from either x-ray or radium. The 
radiologists of this Tumor Clinic have repeatedly 
called to the attention of the Thyroid Clinic the 
hazards of too large a dose of irradiation from 
radioactive iodine.*? One thing that has been 
learned from our experience with lesions of the skin 
is that in point of time we may not have our answer 
until another ten to fifteen years have passed. 

Brues, of the Argonne National Laboratories at 
the University of Chicago, has discussed the pos- 
sibility of carcinogenesis as follows:** 

In treatment of thyrotoxicosis, I! has been used in 
relatively high thyroid dosage by a number of clinical 
groups. ... Dosages of 200 or more microcuries per gram 
of thyroid are frequently used, with a resultant total 
radiation dose in excess of 10,000 rep. The actual dose 
has been estimated to be as much as 26,000 rep with 
200 uc/g.,% but is difficult to estimate, since it depends 
on the rate of loss of iodine from the treated gland. If 
the dose to the tissues immediately surrounding the 
thyroid is one-half to one-fourth of this, it appears that 


the adjacent connective tissue receives thousands of rep. 
This is in the range of dosage by x-ray which has resulted 
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in bone tumors in man,®8 and it will be recalled that 3,000 
rep of external beta radiation to rats from P® has re- 
sulted not only in epitheliomas, but in subcutaneous sar- 
comas as well.™ It is, therefore, within the bounds. of pos- 
sibility that carcinogenic effects may occur from dosages 
as used in the treatment of thyrotoxicosis, although it 
is encouraging to note that no reports of such sequelae 
have appeared after several years’ clinical experience. 


In a personal communication Brues suggests that 
sarcoma developing in the thyroid capsule or in 
adjacent organs of fibrous-tissue origin is as much 
to be feared as carcinoma in the epithelial cells 
of the thyroid gland. 

Nickson, speaking on the basis of his experience 
at the Sloan-Kettering Institute and the Royal 
Cancer Hospital in London, also tries to grapple 
with this elusive subject. He recognizes the hazard 
but does not know the safe dosage. He writes: 

The use of radioiodine in the treatment of non-malignant 
diseases of the thyroid should be reserved for those per- 
sons in whom the other possible means of therapy have 
failed, or cannot be used. If all our therapeutic attempts 
are limited to these classes of patients we can never fairly 
be charged with irresponsible or heedless use of a poten- 
tially dangerous material. 


Nickson’s position is exemplary, but it must be 
admitted that if we follow.his advice very few pa- 
tients will be treated, and an adequate answer to 
the question of whether the treatment is hazardous 
may be postponed for a generation. A most valuable 
therapy might be needlessly withheld. 

Quimby and Werner have sought an answer by 
finding out whether carcinoma has developed in the 
goiters of any patients whose hyperthyroidism was 
treated by external x-ray irradiation.** They sent 
a questionnaire to radiologists and clinicians who 
had been treating hyperthyroidism by x-ray. Fifty- 
three radiologists and 18 clinicians responded. 
They listed 10 cases of carcinoma, but apparently 
the radiation could have been responsible in only 
3. Quimby and Werner concluded: 

It appears that the possibility of late malignant degenera- 
tion is negligible following roentgen therapy for toxic 
goiter. It may be presumed that the hazard is not much 
greater for radioactive iodine therapy, but this cannot 
be verified for a number of years. Only a long term follow- 
up of an extensive series of cases will finally determine 
the safety or danger of this procedure. Accordingly, for 
some years at least, everyone employing this method 
should make all possible efforts to follow cases persistently. 
In the meantime the material should not be used indis- 
criminately. Reasonable criteria should be_ established 
for the selection of patients, and dosage levels should be 
based on careful calculations. 


It is clear that their conclusion concerning ex- 
ternal irradiation is justified. As regards internal 
irradiation by radioactive iodine, any conclusion 
must take into account the fact that the dose of 
external irradiation was limited by the need of 
avoiding skin damage, whereas the radioactive- 
iodine irradiation is many times as great. It is pos- 
sible, perhaps probable, that the risk of late car- 
cinogenesis is proportionate to the dose. 
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The opinion of the pathologist has been sought. 
-He, too, is limited by tools that do not permit him 
to take a definite position. He can at best offer 
only a tentative opinion. Pieces of the goiters of 
patients have been obtained by surgical biopsy 
or resection from days to six years after the radio- 
active-iodine treatment. One patient was mur- 
dered eight years after such treatment and the 
thyroid gland was obtained at autopsy. Micro- 
scopical sections of these pieces have been reviewed 
by a number of pathologists, who agree that there 
is scarring and continued hyperplasia. The ma- 
jority do not recognize any definite untoward 
changes. Stewart, of the Memorial Hospital in 
New York, has recently reviewed some of these 
sections; in those taken six and eight years after 
irradiation he sees the abnormal configurations of 
the nuclei that he associates with premalignant 
changes following irradiation in other tissues. 
He thinks that the future of such glands is un- 
predictable but possibly ominous.*® 

A final disadvantage of radioactive-iodine therapy 
is the expense to the physicians and institution 
administering it.77 The physician must have ac- 
quired training in the use of isotopes. Advice from 
the radiologist is needed. The help of a physicist 
is required for proper maintenance of the appara- 
tus. Finally, the institution must invest much 
money in apparatus. 

The indications for radioactive-iodine therapy 
of hyperthyroidism are tempered by the physician’s 
opinion concerning the hazard of late carcino- 
genesis. It is obvious that some physicians give 
this therapy with no hesitation. Others hesitate to 
the extent of advising against its use. 

The disadvantage of possible late carcinogenesis 
must be weighed against the advantages of the 
treatment, which are substantial. For the patient 
it is the simplest and least expensive method. 
Hospitalization is usually unnecessary, the patient 
being cared for as an out-patient from start to 
finish. After the diagnostic work-up and the radio- 
active-tracer test for calculation of the dosage, the 
indicated dose is given in a small drink and the 
patient returns home to await the outcome. The 
apprehension, discomfort and expense of operation 
are obviated, and the result is certain. 

The considered opinion of the. Massachusetts 
General Hospital Thyroid Clinic, a consensus of 
opinion among internists, surgeons, psychiatrist, 
pathologist and biophysicist is as follows: 

The radioactive iodine therapy of hyperthyroid- 
ism is controllable, predictable and successful. Its 
principal disadvantage is the possible hazard of 
late carcinogenesis. What this hazard is, is not 
known. The facts essential for critical decision are 
not as yet available. The therapy is, therefore, to 
be reserved for patients in whom late carcinogenesis 
will not become a question or in whom the disad- 
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vantages of another therapy outweigh the pos- 
sibility of late carcinogenesis. 

It is the therapy of choice in any patient whose 
life expectancy is not over twenty-five years. It 
is thus the therapy in the patients of the older age 
group or in those who have a coexistent other 
disease that may limit the life expectancy. 

It is not necessarily the treatment of choice in 
patients with toxic nodular goiter — and for three 
reasons. First, the incidence of carcinoma is sig- 
nificantly higher in nodular goiter. In such patients 
care must be taken to exclude the presence of car- 
cinoma. If carcinoma cannot be excluded on clinical 
grounds, the operative approach is the treatment 
of choice. Secondly, the dosage required may be 
higher, repeated doses are more likely to be needed 
and the time span for relief is prolonged. Thirdly, 
the goiter is less likely to resolve and nodules are 
more likely to persist. Such nodules may require 
surgical excision in any event. 

Radioactive iodine is the treatment of choice in 
a patient of any age who has a recurrence of hyper- 
thyroidism after one or more previous thyroidec- 
tomies. It is preferable in this instance to prolonged 
drug therapy, since the disease is already recurrent 
and drug therapy may be even less likely to effect 
a permanent cure. 

It may be the preferred therapy in patients ex- 
pected to have a poor psychologic reaction to 
therapy — patients in whom the anticipated re- 
action to surgery will be worse. 

A criterion for therapy in all patients is that they 
be available for long-term follow-up and that they 
be able to co-operate in the follow-up program 
without anxiety being aroused. It is the respon- 
sibility of the clinic to follow all patients through 
the twenty-five-year period until the problem of 
the late hazard of the irradiation has been eliminated 
or determined. 


The Thiouracil Compounds 


A new epoch in the treatment of hyperthyroidism 
dawned in 1943 when Astwood introduced the 
thiouracil compounds.®*? These drugs, as has been 
previously mentioned, chemically block the elabora- 
tion of iodine into the specific hormone, thus pre- 
venting hormone production. Accompanying this 
blocking there is an intensification of the thyroid- 
stimulating action of the anterior pituitary on the 
thyroid cells.°%* The normal gland of a normal 
person or animal given one of these drugs becomes 
hyperplastic. The hyperplastic gland of a patient 
with Graves’ disease develops an intensification 
of all the aspects of the hyperplasia.°® There is an 
increase in the number of mitotic figures and in 
the papillary infoldings, further disappearance of 
colloid, more lymphoid hyperplasia and greater 
vascularity. The anatomic effect of these drugs on 
the thyroid is therefore exactly the opposite of 
that of iodine. When iodine is given in addition to 
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the thiouracil drug it still has an involuting effect — 
that is, the iodine is able to temper the hyperplastic 
effect of the thiouracil.” 

The thiouracil drugs are rapidly excreted, and 
in order to maintain a sufficient concentration of 
the drug within the thyroid gland to block the iodine 
synthesis it is necessary to give the drug in sufficient 
quantity and at eight-hour intervals. If only one 
dose is given in a day the level may fall low enough 
prior to the next dose to induce production of the 
hormone. This matter of staging the doses is ob- 
viously of great importance when iodine is being 
given simultaneously and the cells contain a higher 
than normal concentration of iodine. 

The gross effect on the goiter is a softening and 
an increase in vascularity. If no thrill is present 
initially it may be noted after ten days of therapy. 
The softening is believed to be due to the resorption 
of colloid and to increasing vascularity. The size 
of the goiter depends upon the interrelations of 
stored colloid, the number of cells and the vascu- 
larity. When involution of a hyperplastic gland is 
induced by iodine, with the storage of colloid the 
gland ordinarily increases somewhat in size. This 
increase is tempered by the accompanying decrease 
in vascularity. When thiouracil alone is given, 
the resorption of colloid may be offset by the increase 
in vascularity with no concomitant change in the 
size. The softness of the gland leads many patients 
and physicians to believe that the gland is smaller 
than it is; at operation the surgeon may be surprised 
at its actual size. 

The speed of action of the thioaracil drug on the 
level of hyperthyroidism appears to depend on 
the state of the goiter prior to initiation of therapy. 
If the goiter consists only of intense hyperplasia 
with little stored colloid, the metabolic rate drops 
promptly. The metabolic rate may fall to normal 
in three weeks. If the goiter is well involuted, with 
a large quantity of stored colloid, there may be a 
long latent period of drug therapy with no drop 
in the metabolic rate.!°° In some cases the metabolic 
rate begins to fall only after three or four months 
have passed.*® Once the fall begins, it generally 
proceeds rapidly. There is no proved case of hyper- 
thyroidism in which the goiter has not eventually 
responded with an ultimately normal metabolic 
rate, provided that the drug is given regularly, 
persistently and in a large enough dose. 

It is possible to control the thyroid function at 
almost any level by varying the dosage of the drug. 
It is the usual practice to employ a relatively large 
dosage at the onset of therapy to ensure a prompt 
effect. If this dosage is continued after a normal 
metabolic rate has been reached the function will 
generally be reduced to a subnormal level. Myx- 
edema can be induced. It is therefore the usual 
practice to reduce the dosage when a normal 
metabolic rate has been reached, tapering off to 
the smallest quantity adequate for maintaining 








dos 
the 
plic 


the 
the 
fav 
of 1 
sO § 
is d 
the 
it ¢ 
sult 


of t 
of t 
ing 

If tl 
rate 
hyp 
If t 


rate 
fron 
hyp 
mai 
pare 
man 
seve 
whe 
30t 
a fu 


ing 
thor 
com 
ism! 
be 

pitu 
seen 
and 
the | 
with 


prov 
thyt 
the 

at 1 
thei: 
the 

thio 
fron 
met 
whe 
Sixt 
tion 
an i 
tion 








tic 
nd 


ine 
nt 
ne 











Vol. 246 No. 11 


a normal level in that patient.1°-!% The actual 
dosage used varies among the types of the drug; 
these various types will be discussed under ‘“‘Com- 
plications.” 

A difference of opinion exists concerning whether 
the simultaneous administration of iodine slows 
the responsive curve to the thiouracil. Bartels 
favors the addition of iodine from the beginning 
of therapy.!% The variation from case to case is 
so great, even on the thiouracil drug alone, that it 
is difficult to be sure whether or not iodine alters 
the thiouracil effect;.some physicians believe that 
it does.*5.1% Differences in opinion may have re- 
sulted from differences in use of the two drugs. 

In contrast to the prompt and complete control 
of the hyperthyroidism that is assured by the use 
of the thiouracil drugs, the recurrence rate follow- 
ing withdrawal of the drugs is unsatisfactorily high. 
If the drug is stopped as soon as a normal metabolic 
rate is reached, there is a prompt recurrence of 
hyperthyroidism in nearly every case.100, 103-105 
If the dosage of the drug is tapered off slowly, with 
a maintenance dose sufficient to keep the metabolic 
rate at or near normal for six to fifteen months, 
from 50 to 70 per cent of patients will have no further 
hyperthyroidism. 
maintenance dose to two years or even longer ap- 
parently does not increase the number of cases per- 
manently relieved. It has now been reported from 
several clinics in different parts of the world that 
when the thiouracil drugs are used as the sole therapy 
30 to 50 per cent of patients will sooner or later have 
a full recurrence of the disease.1°6-1°S 

Various suggestions have been made for increas- 
ing the success of this therapy. Some workers have 
thought that the drug therapy must be pushed to 
complete control and even to some hypothyroid- 
ism!%; others believe that hypothyroidism should 
be avoided, since this intensifies the anterior- 
pituitary activity and recurrence-is more likely.1° It 
seems that the physician’s attention to possible social 
and psychologic readjustments and the ability of 
the patient to make such adjustments concomitantly 
with the drug therapy might be of some importance. 

Morgans and Trotter have made the most 
provocative analysis of exacerbations of hyper- 
thyroidism in patients who have been treated by 
the thiouracil drugs.!°* Colleagues of Himsworth 
at the University College Hospital in London, 
their experience goes back to 1943 and is one of 
the longest and most extensive in the use of the 
thiouracil compounds. They watched 122 patients 
from 1945 to 1949 during their treatment with 
methylthiouracil, recording the season of the year 
when exacerbations and recurrences took place. 
Sixty-three patients showed one or more exacerba- 
tions during therapy that were sufficient to require 
an increase in dosage of the drug. The exacerba- 
tions were commonest in the early spring and least 
frequent in the fall. It was also found that drug 
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therapy had most often been discontinued in the 
month of September. The distribution of season 
of onset of exacerbations correlated closely with 
the seasonal variation in daylight, suggesting that 
the anterior-pituitary-thyroid axis has a seasonal 
activity influenced by length of daylight comparable 
to that of egg-laying hens, birds and trout.1 

In summary, it must be said that the reason for 
such a high recurrence rate is not known; as a 
corollary, why so many remain healthy is not under- 
stood. 

When Astwood first introduced the drugs, only 
two were available, thiourea and thiouracil. Thiou- 
rea had an unpleasant taste; therefore thiouracil 
was the more commonly used. The latter had, 
however, a most undesirable toxicity. This aspect 
was reviewed in the last Medical Progress published 
in 1946. Fever, rashes, purpura, the Mikulicz 
syndrome, leukopenia and, worst of all, agranulo- 
cytosis were all too frequent; constant observation 
was necessary during treatment. 

A masterly job has been done, largely by Astwood 
and his collaborators, in discovering new com- 
pounds with less toxicity."° Three drugs are now 
in fairly general use — methylthiouracil, mercapto- 
imidazole and propylthiouracil. The last seems 
to have the lowest toxicity of any drug yet found 
and has been given the widest trial. A certain 
few patients develop a sensitivity to this drug, 
in the form of a rash or febrile reaction, which 
usually disappears when the therapy is pressed. 
Leukopenia occurs, but agranulocytosis has been 
almost unknown; purpura is occasionally seen. 
Propylthiouracil is so effective in practice and is 
so free of toxicity that if the patient is available to 
the physician and is warned to report any rash, 
fever or sore throat, there is virtually no danger.!% 

The effectiveness per milligram of these drugs 
on hyperthyroidism varies widely. The toxicity 
is not proportionate in all cases to the weight of 
the drug needed. 

Recently two iodinated thiouracil compounds 
have been synthesized"; on preliminary clinical 
testing they have been reported to be of low 
toxicity."2-4 Experimental data have been ob- 
tained™5 suggesting that the chemical combina- 
tion has less goitrogenic action for an equal anti- 
thyroid block than separately administered iodine 
and thiouracil. The clinical testing thus far re- 
ported gives no proof of such an advantage, al- 
though from a practical point of view the combined 
drug should simplify clinical management. The 
combined drug would also tend to ensure against 
unnecessarily intense hyperplasia —a_ theoretical 
advantage in prolonged drug therapy when possible 
carcinogenesis is considered. 

Malignant degeneration has been suggested as a 
possible complication of the thio-compound ther- 


apy.46118 Certainly all these compounds induce 


an intense cellular hyperplasia, and the physician 
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familiar with malignant disease is suspicious of 
any hyperplastic influence. The many examples 
seen: in various tissues and organs of the body of 
a prolonged stimulus to hyperplasia resulting in 
benign and malignant neoplasia do not permit 
the ignoring of this aspect. 

The possibility that the thiouracil compounds 
might induce neoplasia through its hyperplastic 
stimulus was promptly investigated experimentally. 
As early as 1944 Bielschowsky reported the appear- 
ance of neoplasms in the thyroid glands of rats 
given both allylthiourea and a known carcinogen." 
Since that time the production of both benign and 
malignant neoplasms has been reported by a num- 
ber of workers, and there can be little question that 
the increased TSH activity induced by the thio 
drugs is responsible. (These experiments will be 
discussed in detail under ‘“Tumors.”’) 

The experience gained in experimental tumor 
production in the rat and mouse is not necessarily 
directly transferable, of course, to the problem 
in the human being. These experiments do sug- 
gest, however, that if an intense hyperplasia is 
induced for a long period tumors will result, even 
including an occasional carcinoma. When prolonged 


therapy is decided on, the minimal amount of the ° 


drug should be used. Iodine should perhaps be 
used more frequently to temper the intensity of 
the hyperplasia. The chemically iodinated com- 
pound might have an advantage and should be 
studied further from this point of view. 

A few cases have been reported in which a car- 
cinoma has been found in the goiter of a patient 
who had previously been treated with a thiouracil 
compound. The inference has been drawn that the 
thiouracil was an etiologic factor. Before this in- 
ference can be accepted it is necessary to be sure 
that the carcinoma has not started prior to the drug 
therapy. Carcinoma of the thyroid gland does 
occur spontaneously in patients with Graves’ 
disease, in 0.5 to 1.0 per cent of cases (see ‘“Tumors’’). 
In the first such case reported it seems reasonable 
to conclude that the carcinoma antedated the drug 
therapy."”? The thiouracil had been administered 
for only thirty-four days, the carcinoma was of a 
papillary type (these ordinarily grow slowly) and 
calcification was apparent in one area, an indication 
of longevity. 

It must be admitted that in a patient in whom 
some other carcinogenic activity is present the 
thiouracil drug might tip the balance in favor of 
carcinogenesis. Certainly in any patient who is 
receiving the drug over a period of years this pos- 
sible complication must be kept in mind. An un- 
due increase in the size of the goiter, particularly if 
the increase is localized to one area, should be 
an indication for surgical exploration. 

Finally, if carcinoma ever becomes a complica- 
tion of thiouracil therapy, it is statistically almost 


THE NEW ENGLAND JOURNAL OF MEDICINE 











Mar. 13, 1952 


negligible. The drugs have been widely used, and 
no increase in incidence is as yet apparent. 

The thiouracil compounds offer three principal 
advantages in the therapy of thyrotoxicosis. From 
the short-range point of view, they permit the most 
prompt control of the excessive thyroid activity 
that has yet been obtained. They have virtually 
eliminated crisis, the most dreaded component of the 
disease. Used as the sole therapy of the disease 
they have the advantage of obviating the necessity 
of operation — an advantage they have in common 
with radioactive-iodine therapy. Finally, no com- 
plicated apparatus or special training is needed. 

The disadvantages of the therapy from the long- 
range point of view are the protracted medical at- 
tention required and the high recurrence rate. 
Drug toxicity should no longer be counted as a 
disadvantage, and sufficient experience has already 
been obtained to remove the fear of carcinogenesis 
as a Clinically significant possibility, provided that 
therapy is not prolonged unduly. The presence 
of cancer must be excluded in each goiter and at 
all stages of therapy, before, during and after the 
thiouracil therapy. (This aspect will be discussed 
under ‘““Tumors.”’) 


Surgery 

The surgical treatment of hyperthyroidism has 
also made strides since the advent of the thiouracil 
drugs. Early introduced in the preoperative prepa- 
ration of the patient, they have become the standard 
initial therapy. A thiouracil compound, now 
most commonly propylthiouracil, is given in 
full dosage until the metabolic rate is normal. 
Either when the metabolic rate has descended to 
normal or at some time in its period of descent, 
iodine is added to involute the gland and reduce 
the increased vascularity caused by the thiouracil 
compound. During this period of control of the 
hyperthyroidism, the patient may be treated as 
an out-patient.” 99, 119-121 

The control now obtainable with the thiouracil 
drug has removed the urgent necessity of surgical 
intervention in hyperthyroidism. It is not neces- 
sary to carry out the operation as soon as the 
metabolic rate is normal. There is no danger of an 
exacerbation of the disease comparable to that 
sometimes noted during the course of iodine therapy. 
There is much evidence that the patient’s general 
condition improves during the first weeks after the 
metabolic rate has been returned to normal. The 
autonomic-nervous-system imbalance is restored 
to equilibrium, the patient’s confidence returns 
and his nutritional state improves. 

The patient is brought to the operating room 
a normal person instead of an excited, overactive, 
unbalanced, exhausted patient. No haste in ad- 
ministering the anesthetic or carrying out the opera- 
tion is necessary. The operation can be performed 
with all the care needed to examine the problem 
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of the goiter, to exclude the presence of a carcinoma 
if nodules are present, to carry out an adequate 
excision if a carcinoma should exist and in any case 
to carry out a sufficiently radical subtotal excision 
to ensure relief of the hyperthyroidism and diminish 
the chance of recurrence. Precautions can also be 
observed that will virtually eliminate the hazards 
of postoperative hemorrhage, vocal-cord palsy and 
parathyroid damage. Thus, by proper preoperative 
care and management of operation crisis, mortality 
and complications should be eliminated. 

The disadvantages of an operation are obvious. 
Surgery presents a psychologic hazard; it is dis- 
agreeable at best, and no matter how carefully it 
is carried out there is always the chance of human 
error, accident or complication. Operation is also 
expensive, and it is an economic waste if a less 
expensive method is as good. 

The advantages of the operative care of hyper- 
thyroidism are that the pathologic nature of the 
goiter is established. ‘Two conditions require 
special attention—the hyperfunctioning single 
adenoma and carcinoma. Both are best handled by 
the surgeon. The single adenoma is excised, leav- 
ing undiseased tissue intact and undamaged.” In 
those rare cases in which carcinoma is found asso- 
ciated with the hyperplasia, the carcinoma can be 
eliminated before it is allowed to progress to an in- 
curable state. This advantage may seem small when 
it is considered that hyperfunctioning single adeno- 
mas are the unusual pathologic type producing 
hyperthyroidism and that cancer occurs in only 
about 0.5 per cent of the diffusely hyperplastic 
goiters of Graves’ disease and in 1 per cent of toxic 
nodular goiters.!- 128 However, both must be recog- 
nized in the interests of proper therapy. 

Another advantage of operation is that when 
preceded by thiouracil therapy it brings ‘prompter 
relief than that from radioactive iodine. It elim- 
inates the repeated visits to the physician required 
by prolonged drug therapy. 

The goiter is eliminated by surgery. With con- 
tinued drug therapy it may diminish, remain un- 
changed or even increase in size. With radioactive 
iodine the goiter also diminishes, but the unknown 
hazard of carcinogenesis remains; here lies another 
advantage of surgery. There is no carcinogenic 
action from operative excision of the goiter. 


Comparison of Therapies 


As these three methods of therapy, radioactive 
iodine, prolonged drug treatment and surgical 
extirpation, are compared, the following conclusions 
emerge. Both radioactive iodine and the drug 
therapy have the advantage of being medical pro- 
cedures and surely it can be admitted that when 
two therapies are equally good, one being medi- 
cal and the other surgical, the nonsurgical one is 
to be preferred. Radioactive-iodine therapy is 
by all odds the simplest method for the patient. 
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As a disadvantage, it has the hazards of the un- 
known. The type of goiter is not established dur- 
ing this treatment, and if nodules persist after treat- 
ment an operation may still be necessary. The 
possibility of late carcinogenesis is also unknown. 
Were it not for these unknown factors, this therapy 
would supplant the other two. 

The drug therapy i is also simple, but she recurrence 
rate after its use is too high for it to be considered 
truly satisfactory. It gives an excellent result so 
long as the patient is under observation. For prac- 
tical purposes it is devoid of complications. The 
theoretical danger that the stimulus to hyperplasia 
that it induces in the thyroid epithelium might lead 
to carcinoma has not materialized. The danger is 
certainly no greater than that of complications from 
operation. 

Surgery brings prompt relief, and its cure rate 
is still the standard that the other therapies have 
yet to surpass. The pathologic anatomy of the 
goiter is determined with certainty. It carries, 
however, the hazard of operative accidents and 
complications and the general undesirability of any 
operation. 

Students faced with the problem of choosing one 
from three apparently equal methods of treatment 
are prone to seek the solution by asking their in- 
structor which he would choose were he to develop 
hyperthyroidism. With regard to the answer, it 
should be pointed out that not one of the three 
therapies is directed at the fundamental aspect of 
the disease. All are directed at the end organ of 
disease action, the thyroid gland. What is needed 
is a treatment directed at the stimulus that ulti- 
mately results in thyroid change. What is this 
stimulus? 

Clinical intuition suggests that hyperthyroidism 
is a psychosomatic disorder— that the stimulus 
originates in the central nervous system. Out of 
the haze of clinical impressions psychiatrists are 
formulating a theoretical emotional pattern that 
under excessive strain may lead to hyperthyroid- 
ism.!4-!26 Some endocrine hypersusceptibility may 
be basic. Evidence is overwhelming that the an- 
terior pituitary gland is an intermediary; it is 
known that in conditions such as pregnancy the 
anterior pituitary may be unduly sensitive. Efforts 
to stop hyperthyroidism, however, by inhibiting 
the pituitary gland have been so uniformly unsuc- 
cessful that this method has had no general clinical 
use.!27-181 Heredity may also be a factor in the 
hypersusceptibility. 

In treating hyperthyroidism the wise clinician 
will take into account the possible etiology and 
final stimulus. He may need the help of a psychia- 
trist. While investigating the psychiatric and 
broad endocrine aspects of the disease he will main- 
tain the patient on one of the thiouracil drugs. 
If a chance for readjustment of the psychologic 
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balance is found, the readjustment should be at- 
tempted and the drug therapy continued in the 
hope of obtaining a permanent remission. If no 
alterable social or psychiatric factor is disclosed, 
definitive therapy is indicated. In the patient with 
a life expectancy of more than twenty-five years 
the operative method is to be preferred. 


Hyperthyrdidism in Pregnancy 


Pregnancy presents a special problem in the 
management of hyperthyroidism. Prior to 1943 
miscarriage was frequent in such patients. With 
modern methods, survival in health of both mother 
and fetus should be effected. The radioactive- 
iodine therapy is contraindicated except in the 
first month or two of the pregnancy. Chapman 
and his co-workers’ have shown that by the four- 
teenth week the thyroid gland of the human fetus 
absorbs the radioactive iodine. Use of radioactive 
iodine to reduce the size of the mother’s over- 
active thyroid gland would also presumably sclerose 
and perhaps obliterate that of the fetus. 

The thio- compounds have been used by some 
clinics as the sole therapy, with good results.1% 
In the hands of others babies have been born with 
a goiter, in some cases large enough to obstruct 
the infant’s airway."5 Whether the mothers of 
these infants were given too much or too little of 
the drug is not known.** Until a means of avoiding 
this goitrogenic action in the fetus is established, 
it is probably wiser to use surgery as the definitive 
treatment for the mother’s goiter and to restrict 
the use of the drugs to the relatively short period 
needed for proper preoperative preparation. 


Malignant Exophthalmos 


No progress has been made in our understanding 
of exophthalmos since the Progress Report of 1946. 
Progressive or malignant exophthalmos, the one 
fearful event of exophthalmos, continues to occur 
sporadically and despite all efforts. Since exophthal- 
mos is known to be a part of Graves’ disease, it is 
believed that a secretion of the anterior lobe of the 
pituitary gland is the etiologic agent.* There is a 
vast amount of experimental evidence to this 
effect.187 

Exophthalmos may be progressive during the 
active and uncontrolled phase of Graves’ disease 
when the metabolic rate is elevated, while the 
metabolic rate has been controlled at normal or 
when it is subnormal. The one thing that is sub- 
stantial is that a subnormal metabolism is bad for ex- 
ophthalmos. No matter what means is chosen to 
control the hypermetabolism, hypometabolism must 
be rigorously guarded against by administration 
of thyroid. 


(Part II will appear in the next issue.) 
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MEDICAL INTELLIGENCE 





TROPHISM VERSUS TROPISM 


The following communications are published in 
this department rather than under Correspondence 
because of their peculiar etymologic significance. 
It is hoped that they may serve in some measure 
to settle the mild controversy that has refused to 
rage over the correct derivation and consequently 
the spelling of the first of the two words commonly 
abbreviated, after the modern alphabetical fashion 
into ACTH. 

It is understood that the root trophic bears no 
relation to the Latin trophaeum (from the Greek 
tropaion), referring originally to a monument of 
the enemy’s defeat. With or without trophies, the 
present decision seems to point to a victory for 
those who have been rallying under the trophic 
standard. 

Tropic, on the other hand, apparently refers in 
any language to a turning, as of the sun in its course 
when it reaches those solstices designated by the 
crab at one extreme and the symbol for bock beer 
at the other. 


To the Editor: There seems to be some confusion concern- 
ing whether ACTH stands for adrenocorticotropic hormone 
or adrenocorticotrophic hormone. The New England Journal 
of Medicine accepts the latter interpretation. Such matters 
are eventually settled on the basis of “the usage that pre- 
vails among educated and cultured people to whom the lan- 
guage is vernacular” (Webster). It is therefore important 
that the Journal be set aright before its example corrupts 
the usage of a large number of educated and cultured phy- 
sicians. 

The combining form —tropic (Greek tropos, turning) has 
always denoted a turning, changing or tending to turn or change, 
especially in a (specified) manner or in response to a (specified) 
stimulus, as in phototropic, isotropic and so forth. 

The stimulating effects of implants or extracts of the hypoph- 
ysis on the reproductive system are due to a direct action 
on the testis and ovary and do not occur in the absence of 
these organs. The hypophysis and its extracts are therefore 
spoken of as exerting a gonadotropic action. 

Hench, Kendall, Slocumb and Polley, in 1949, reported on 
“The effect of a hormone of the adrenal cortex . . . and of 
pituitary adrenocorticotropic hormone on rheumatoid ar- 
thritis.” 

The word trophic (Greek trophikos, nursing) means in 
English pertaining to nutrition and as a combining form is 
used in medicine in such words as hypertrophic, dystrophic 
and so forth. As a substitute for -tropic, it is an interloper. 

The question is not so much one of endocrine physiology 
as one of etymology and orthoépy. ; 

Rosert W. Buck, M.D. 


Boston, Massachusetts 
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To the Editor: I have investigated the question of the use 
of -trophic and -tropic in relation to ACTH and emerged in 
the same confusion with which I started. In general, most 
“scientific” journals, including Endocrinology, and most 
investigators have preferred the -phic. The American Medical 
Association journals and other clinical journals, including 
the Journal of Clinical Endocrinology, use -pic. In taking a 
poll of a few bibliographies on the subject, I find that -phic 
predominates somewhat but that -in some journals both are 
used; some papers even contain both forms indiscriminately, 

The reason for this confusion lies in the derivation of the 
two words. Trophic is from the Greek trophikos, which means 
pertaining to nourishment or concerned with or regulating the 
nutrition of tissues. Tropic is from the Latin tropicus or 
from the Greek tropikos, which means pertaining to the turning 
of the sun. 

The suffix -tropic is from the Greek tropos, which means 
turning and is defined in Webster as “‘a combining form used 
to denote turning, changing or tending to turn or change in 
a specified manner or in response to a specific stimulus.” 
The reason for the lack of unanimity is that ACTH, which 
comes from the pituitary gland, has a specific affinity for 
the adrenal cortex and therefore is in that sense -tropic. 
Apparently this hormone goes only to the adrenal gland. 
However, after reaching the gland it produces or stimulates 
the production of the adrenal cortical hormone or cortisone- 
like substance. In that sense it is -trophic. 

From this I would say that it is entirely a matter of choice 
as to whether you choose one or the other and do it uni- 
formly (perhaps it might be best to use the American Medical 
Association’s accepted form, -pic) or let each author retain 
the form he has used in his manuscript. Perhaps someone 
will come out with an essay on the priority; that might 
settle it. 

Maxwe tt Fintanp, M.D. 
Boston, Massachusetts 


To the Editor: This is in reply to your letter of January 29 
concerning the trophic-tropic controversy. I was glad to read 
the interesting letters of Dr. Buck and Dr. Finland. 

My colleagues and I at the Worcester Foundation favor 
trophic in preference to tropic. Dr. Gregory Pincus has used 
trophic as editor of the Laurentian Hormone Conference 
volumes. As has been pointed out by Dr. Buck, tropic refers 
to a turning in response to a stimulus, and in biology the 
term tropism has this well understood meaning. I must, 
however, disagree with respect to the appropriateness of 
using this concept in relation to anterior-pituitary hormones. 
ACTH, for example, does not turn toward the adrenal cortex. 
It is released in the blood stream and is carried to all tissues 
of the body indiscriminately. When the circulation brings 
some of it to the adrenal cortex it acts there specifically to 
produce steroidogenesis and also growth of the gland. This 
enlargement of the adrenal cortex under the influence of 
ACTH is one of the most dramatic signs of its action. 

Hypophysectomized animals, on the other jhand, display 
adrenal atrophy, a condition that is reversible by repeated 
injections of ACTH. The gonadotrophins and thyrotrophic 
hormone also stimulate their respective target organs to 
growth. Since trophic refers to nutrition, — and growth 
is a consequence of enhanced nutrition, — trophic seems to us 
to be the better term, both etymologically and for reasons 
of common usage. 

There is, it seems to me, nothing resembling tropistic 
action in the behavior of ACTH; it promotes growth of the 
adrenal gland, after the manner of a trophic agent. In its 
absence the adrenal gland displays atrophy — not atropy. 

Hupson Hoactanp, Pu.D., Sc.D. 
Executive Director 

The Worcester Foundation for Experimental Biology 

Shrewsbury, Massachusetts 
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CASE 38111 


PRESENTATION OF CASE 


A fifty-two-year-old woman entered the hospital 
because of dyspnea and swelling of the legs. 

One and a half years prior to admission the pa- 
tient had an episode of severe substernal pain for 
which she was put to bed for two weeks. Follow- 
ing this attack she developed peripheral edema, 
cyanosis of the finger tips, gradually increasing 
dyspnea and some orthopnea. In spite of digitalis, 
diuretic pills, intravenous mercurial diuretics and 
limitation of activity, the symptoms persisted. 

She stated that as a child she had always been 
weaker than her playmates, having been unable 
to keep up with their activities, and that she had 
had fainting spells. She further stated that she 
had “always had a heart murmur” and had always 
been somewhat short of breath; she had, however, 
led an active life and had gone through three preg- 
nancies without difficulty. There was no history 
of rheumatic fever, scarlet fever, hypertension or 
any other serious illness. Except for the episode 
mentioned above, there had been no chest pain, 
fever or hemoptysis. In the year and a half prior 
to entry she had lost twenty-two pounds in weight. 

Physical examination revealed a well developed, 
thin, dyspneic and orthopneic woman. There was 
slight clubbing and fairly marked cyanosis of the 
fingers. There was a marked dorsal kyphosis with 
anterior rotation of the left chest. The neck veins 
were distended. The left border of cardiac dull- 
ness was in the anterior axillary line, and there was 
a rumbling apical diastolic murmur with a snapping 
first sound. The pulmonary second sound was much 
louder than the aortic. There was an occasional 
extrasystole. A few moist rales were heard at each 
lung base. The liver edge was felt at the level of 
the iliac crest. The legs were edematous to the 
knees and there was thickening and pigmentation 
of the skin. 
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The temperature was 98.3°F., the pulse 80 and 
the respirations 20. The blood pressure was 210 
systolic, 110 diastolic in both the arms and legs. 

The urine, of specific gravity 1.018, gave a ++ 
reaction for albumin; the sediment contained a 
few red and white cells and an occasional granular 
cast. Examination of the blood showed a red-cell 
count of 4,400,000 and a white-cell count of 7500, 
with 77 per cent neutrophils. The nonprotein nitro- 
gen was 64 mg. per 100 cc. The sedimentation rate 
was 2 mm. in 30 minutes and 10 mm. in 60 minutes. 
A blood Hinton test was negative. An electro- 
cardiogram showed a normal rhythm at a rate of 70. 
The PR interval was 0.20 second and the QRS com- 
plex 0.13 second. The S waves were deep in Lead 1, 
the Q waves 6 mm. in Lead 3; the T waves were 
upright in Leads 1 and CF,, diphasic in Lead 2 
and inverted in Leads 3, CF, and CF;; the ST seg- 
ment was sagging in Leads 1 and 2 and depressed 
in Lead CF;; the QRS complex was M-shaped 
in Lead CF,. A roentgenogram of the chest showed 
the heart to be considerably enlarged to both sides. 
There was marked enlargement of the pulmonary 
artery and prominence of the pulmonary vascular 
shadow. The left auricle appeared to be enlarged. 
The lung fields showed no evidence of disease; there 
was a suggestion of a small amount of fluid in the 
left pleural cavity. 

She was discharged after eleven days; treatment 
had consisted of digitalis, a low-sodium diet and 
Mercuhydrin. She had lost eight pounds in weight 
and felt much better. The nonprotein nitrogen on 
the day prior to discharge was 36 mg. per 100 cc. 

Second admission (three years later). In the in- 
terval she did quite well on limited activity, low- 
salt diet, digitalis and diuretics until five months 
prior to admission, when she developed increased 
exertional dyspnea, which lasted for three to four 
weeks and improved spontaneously. Three weeks 
before admission she developed a cold with a 
slightly productive cough. At the same time she 
noted a pain in the left lateral chest wall and pre- 
cordium described as ‘‘a tightness.”” Following this 
the dyspnea became more pronounced and the lips 
became more cyanotic. There was no ankle edema 
and no increase in the orthopnea. She had continued 
to lose weight. 

On physical examination the lips and fingers 
were cyanotic. The neck veins were not distended 
at a 45° angle. The heart was unchanged from the 
previous admission. There were a few moist rales 
at the lung bases. The liver edge was just palpable 
on inspiration. There was no ankle edema. 

The temperature was 97.5°F., the pulse 96 and 
the respirations 20. The blood pressure was 160 
systolic, 100 diastolic. 

A urine of specific gravity 1.014 gave a ++++ 
reaction for albumin; the sediment contained 50 
red cells, 10 white cells and a rare granular and 
hyaline cast. Examination of the blood showed a 
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hemoglobin of 17.8 gm. and a white-cell count of 
10,500, with 75 per cent neutrophils. A nonprotein 
nitrogen was 29 mg. per 100 cc. An x-ray film of 
the chest was unchanged from the previous ad- 
mission. 

The patient improved with a low-sodium diet, 
Mercuhydrin and digitalis and was discharged on 
the fifth day. 

Final admission (one and a half years later — 
aged fifty-seven). In the interval the patient had 
been fairly well on limited activity and the pre- 
scribed medication; the last Mercuhydrin injec- 
tion had been given one year prior to entry. She 
had had mild congestive failure on three occasions, 
each time in association with an upper-respiratory 
infection. The physical findings had remained un- 
changed. Three weeks before admission she sud- 
denly experienced a sharp pain in the left axilla 
that “took her breath away.” This was brief and 
was replaced by a constant dull gnawing ache in 
the same area that was unaffected by respiration 
or cough and was somewhat relieved by lying on 
the left side. There were no chills, cough, hemop- 
tysis, perspiration, leg pain, nausea or vomiting 
and no change in the dyspnea or orthopnea; the 
cyanosis was more pronounced. She had been 
treated with pills and injections, including aureo- 
mycin. 

Physical examination revealed a very cyanotic 
woman in moderate respiratory distress. The 
kyphosis and clubbing were as before. There was 
an area of dullness with crackling inspiratory rales 
in the left axilla. The heart was unchanged from 
the previous admission. There was tenderness to 
palpation in the right upper quadrant; the liver was 
not felt. There was no peripheral edema. 

The temperature was 100.5°F., the pulse 100 and 
the respirations 40. The blood pressure was 150 
systolic, 80 diastolic. 

The urine had a specific gravity of 1.022 and gave 
a ++4 reaction for albumin; the sediment con- 
tained many granular casts. Examination of the 
blood showed a hemoglobin of 19.3 gm. and a white- 
cell count of 10,900, with 87 per cent neutrophils. 
A chest roentgenogram showed that the heart had 
increased somewhat in size as compared to the pre- 
vious examination, and there appeared to be some 
enlargement of the right interlobar artery. There 
was a zone of mottled density lying laterally in the 
left midlung, probably in the upper lobe. 

The cyanosis and dyspnea increased, and the 
patient died quietly on the second hospital day. 


DIFFERENTIAL DIAGNOSIS 


Dr. Concer Wituiams*: I should like to see the 
x-ray films in order to see how much kyphoscoliosis 


there was. 
Dr. James J. McCort: The first series of films 


were taken on the initial admission, four and a 


*Associate physician, Massachusetts General Hospital. 
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half years prior to death. The examination at that 
time shows a very large heart, extending to the 
left lateral chest wall. Both the left and right ven- 
tricles are large. The left main bronchus is ele- 
vated, and on the lower right border of the heart 
can be seen a double contour, which indicates en- 
largement of the right atrium. Therefore, the films 
may be said to show enlargement of the left and 
right ventricle and also marked enlargement of the 
left and right atrium (Fig. 1). Also, there is a sug- 
gestion of a small amount of fluid in the left base. 
Marked dilatation as well as patchy sclerosis of the 
pulmonary artery and its major branches is seen; 





Ficure 1. 


the peripheral lung fields show a slight increase in 
vascularity. An examination of the chest made 
three years later shows very little change except 
an increase in the sclerosis of the wall of the pul- 
monary artery. Eighteen months later and four 
and a half years after the first admission the chest 
films show the size of the heart to have increased 
(Fig. 2); again there are noted marked elevation 
of the left main bronchus and posterior extension 
of a double contour on the right side, which sug- 
gest enlargement of both the left and right atria. 
There has also been an increase in size of the 
major branches of the pulmonary artery; they are 
one third again larger than they were eighteen 
months previously. The patchy sclerosis in the 
vessel walls is more extensive, and at this time there 
is a suggestion of relative avascularity of the periph- 
eral lung fields on the right side and in the left 
upper lobe. In the left lower lobe there are a patch 
of increased density up against the lateral chest 
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wall and the suggestion of a small amount of fluid 
at the left base posteriorly. 

Dr. Witutams: What about the degree of kypho- 
scoliosis? It does not look very great to me. From 
the protocol, I had concluded that there was a great 
deal of kyphoscoliosis. 

Dr. McCort: It is of a minor degree. 

Dr. Witutams: From the protocol one would con- 
sider first a question of whether all these findings 
and symptoms could be attributed to the chest 
deformity with resultant pulmonary change. I 
doubted that very much after reading the proto- 
col, and I doubt it even more after seeing these films. 
The patients who have pulmonocardiac failure 
as described by Chapman, Dill and Graybiel! usu- 


Ficure 2. 


ally have extreme kyphoscoliosis with acute angula- 
tion of the spine, which is very impressive. This 
patient did not have that. There are also other 
things in the protocol that make me doubt that 
kyphoscoliosis alone could account for this. One 
is the finding of a diastolic rumble at the apex. 
Even in cor pulmonale, to my knowledge, a diastolic 
rumble is not commonly encountered. Another 
point is the development of cyanosis and the grad- 
ually increasing volume of red cells, presumably 
in response to oxygen unsaturation, although I do 
not know the cause of the oxygen unsaturation. 
Apparently in the series of cases of kyphoscoliotic 
heart disease,! clubbing of the fingers was not 
present and cyanosis was not a prominent finding, 
so I think I am dealing with something more than 
scoliosis. The question is: Can this all be explained 
on the basis of heart disease, or must some pul- 
monary lesion or another complication not primarily 
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of pulmonary origin be considered in addition to 
heart disease? 

Let me consider heart disease first. This was 
quite a large heart, which had increased in size 
steadily throughout the years of this patient’s ill- 
ness. The right-bundle-branch block shown in the 
electrocardiogram may be of some help in mak- 
ing the diagnosis. Although right-bundle-branch 
block is found in association with either mitral 
stenosis or cor pulmonale, it is a rather rare finding 
in these conditions. The electrocardiogram and 
the heart shadow would make me think that some 
element of congenital heart disease must also have 
been present in this patient. Of the various kinds 
of congenital heart disease that give cyanosis and 
polycythemia, tetralogy of Fallot and Eisenmen- 
ger’s complex must be mentioned. There are several 
points against those diagnoses. One, of course, is 
the length of survival; an occasional patient is re- 

ported as surviving into the fifties. Moreover, I 
would expect, with either of these two conditions, 
to see early onset of cyanosis and polycythemia; 
here the onset of cyanosis was relatively late. 

What about auricular septal defect? In the x-ray 
picture the diagnosis of auricular septal defect is 
entirely possible. There are several features that 
suggest it: the remarkable prominence of these 
hilar vessels, the prominence of the pulmonary ar- 
tery and its branches, and the size of the heart in 
association with the finding of right-bundle-branch 
block in the electrocardiogram. Furthermore, auric- 
ular septal defect is compatible with long life and 
few symptoms until the terminal stages of the 
disease. It is unusual, however, to have cyanosis 
and polycythemia associated with that disease 
except under certain circumstances. With cardiac 
failure and an increase in right-ventricular and 
right-auricular pressures there may be a rare re- 
versal of the shunt, which is normally from the left 
to the right auricle, so that unoxygenated blood 
passes from the right auricle into the systemic 
system through the left auricle by means of the 
communication. When that occurs, cyanosis may 
be present. This patient did go into congestive 
heart failure at the beginning of the illness, six 
years before death, and the heart failure persisted 
off and on. 

Of course, other conditions that might produce 
cyanosis in the presence of an auricular septal de- 
fect should be considered. One that comes to mind 
is pulmonary disease itself. Did the patient have 
some pulmonary disease, such as pulmonary fibrosis? 

The many acute exacerbations of the symptoms 
brought on by respiratory infection make me won- 
der whether she actually had a widespread pul- 
monary fibrosis. If so, can I explain the whole 
picture on this basis? Did the patient have only 
pulmonary disease, and were the cardiac enlarge- 
ment, the prominence of the pulmonary vessels 

and all the rest of it secondary to the pulmonary 
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disease, with the cyanosis and the rise in red-blood- 
cell count depending on arterial oxygen unsatura- 
tion? One point probably against that is the size 
of the branches of the pulmonary artery in the lung 
hilus. 

One is more likely to see this in association with 
a septal defect. The murmur described was a mitral 
rumble, which is not an uncommon finding with 
an auricular septal defect presumably from dila- 
tation of the right side of the heart. She did not 
have other auscultatory findings commonly asso- 
ciated with auricular septal defect, such as a loud 
pulmonic second sound and a diastolic blow along 
the left sternal border, but those are not necessarily 
present. Given a mitral diastolic rumble, one should 
think first of mitral stenosis. It was not stated 
whether a presystolic accentuation was present. 
If it were, that would make me more inclined to 
suspect mitral stenosis, at least as a complication 
here. If this were mitral stenosis alone, I would 
expect to find that after all these years she had 
developed auricular fibrillation — but of course 
there are exceptions to that rule. 

In making a differential diagnosis between mitral 
stenosis and auricular septal defect, I used to be im- 
pressed by one factor: elevation of the left main 
bronchus in favor of mitral stenosis versus auricular 
septal defect. However, I found, at a clinicopath- 
ological conference? about a year ago, that that rule 
did not hold. I chose the diagnosis of mitral stenosis 
between the two on the basis of the elevated left 
main bronchus, but the patient had only an auricular 
septal defect. I wonder, too, whether both mitral 
stenosis and auricular septal defect were present 
in the combination called Lutembacher’s syndrome. 
Again, I would expect to see by this time auricular 
fibrillation, which is a common complication. Most 
of the cases recently seen in this hospital in which 
a diagnosis of Lutembacher’s syndrome was made 
turned out to have uncomplicated mitral stenosis 
or uncomplicated auricular septal defect. Mitral 
stenosis alone would not explain the intense cyanosis 
and the increasing polycythemia, which reached 
great heights toward the end of the illness; hence 
I must say that if it were present it was only a com- 
plication. 

I find it difficult to fit any other congenital heart 
disease into this picture. I should wonder about 
hypertensive heart disease as a complication, and 
I should even wonder about the possibility of coarc- 
tation of the aorta, since the blood pressure was 
elevated for several years. I know nothing about 
the peripheral pulses in this patient; nothing in the 
x-ray findings permits me to make such a diagnosis. 
If coarctation was present, it was only a complica- 
tion and would not explain. this whole picture. 

There are a few other conditions that ought to 
be considered especially as complicating factors. 
I was interested in the way the illness started. The 
patient had a bout of fever and substernal pain for 
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which she was put to bed. She could have had coro- 
nary thrombosis obscured by the conduction defect 
already present in the electrocardiogram, namely, 
right-bundle-branch block. She could also have 
had pulmonary embolism. Certainly in this situa- 
tion pulmonary embolism would increase the path- 
ologic change in the lung and the tendency to cyano- 
sis, especially if there were repeated emboli. There 
were two other times when she had chest pain that 
although not characteristic was suggestive of pleural 
pain. I think it is entirely possible, in spite of the 
absence of hemoptysis, that this patient did have 
repeated pulmonary emboli. One might also ask, 
if the hemoglobin was rising through the final ill- 
ness to reach a height of 20 gm. at the end of the 
illness: Could she have had pulmonary thrombosis? 
The presence of polycythemia of that degree pre- 
disposes to thrombosis of pulmonary vessels with- 
out previous embolism. Both might exist together. 
She could have had embolism in the beginning of 
the disease with a gradual increase in cyanosis as 
a result of right-to-left shunt, with rising pressure 
in the right auricle. Poor oxygenation of pulmonary 
blood may have been a factor also. Increase in red- 
cell count and finally a tendency to thrombosis in 
the pulmonary vessels themselves might then 
result. 

I cannot explain the weight loss, except as a pos- 
sible complication of the congestive heart failure. 
We know that patients in congestive heart failure 
for a long period of time may lose weight, yet she 
lost a great deal of weight in the early part of the 
disease. If there was a reason for it I am unable 
to find it in the data given here. 

I shall sum this up by saying that I believe this 
patient had congenital heart disease, probably an 
auricular septal defect. I should not be at all sur- 
prised to find that she had pulmonary emboli and 
even pulmonary thrombosis, and it is possible that 
she also had some degree of chronic pulmonary 
disease in the form of pulmonary fibrosis, but I 
would hesitate to explain this whole picture on the 
basis of pulmonary disease alone. 

Dr. Rosert S. Parmer: How do you explain the 
nonprotein nitrogen? Was it just due to congestive 
failure? 

Dr. Wituias: I thought the rise in nonprotein 
nitrogen was probably extrarenal in the first in- 
stance. I do not think I can explain all the urinary 
findings on the basis of polycythemia. In the 
tetralogy of Fallot, we sometimes see an elevated 
nonprotein nitrogen and albuminuria. In_poly- 
cythemia the hematocrit may reach a level of 
per cent; therefore renal filtration is interfered with 
and renal function may be poor to the extent of 
raising the nonprotein nitrogen. I wonder if the 
patient had a complication in the form of pyelo- 
nephritis — which might explain the hypertension 
also. 
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Dr. Pater: I shall make a diagnosis of auricu- 
lar septal defect and mitral stenosis — Lutem- 
bacher’s syndrome. 

Dr. Howarpn B. Spracue: The diagnosis I had 
made tentatively was interauricular septal defect 
without mitral stenosis. 

Dr. Parmer: What does Dr. Sprague think a 
rumbling diastolic murmur at the apex means? 

Dr. SpracuE: That is very common in inter- 
auricular septal defect without mitral stenosis, as 
has recently been shown by Nadas’ at the Children’s 
Hospital and by Dr. Gordon Myers, who has looked 
up the cases here. It is presumably from the “Austin 
Flint” mechanism of a big right ventricle or from 
active blood flow through the septal defect. 

Dr. McCort: In support of your diagnosis of 
pulmonary-artery thrombosis, Dr. Williams, I 
would like to say that Dr. Hanelin, who has re- 
cently reviewed the cases in this hospital,‘ saw 
these films. He pointed out that the progressive 
increase in size of the pulmonary arteries with a 
diminished vascularity in the periphery was in 
keeping with a progressive thrombosis of these 
vessels. 


Curnicat Diacnosis 


Interauricular septal defect. 


Dr. Witiiams’ Diacnosis 


Interauricular septal defect. 
?Pulmonary embolism and thrombosis. 


AnaTomicaL D1aGNnosEs 
Congenital heart disease: interauricular septal 


defect. 
Pulmonary artery thrombosis. 
Mural thrombi, right ventricle. 
Enlarged right auricle. 


PaTHOLoGIcAL Discussion 


Dr. BenjaMin CasTLEMAN: Just above the pul- 
monary valve in the main pulmonary artery was a 
huge thrombus, well organized, adherent to the wall 
and containing calcium deposits. Surrounding 
the well organized, apparently very old thrombus 
in the space between the wall of the pulmonary 
artery and the old thrombus was fresh thrombus. 
This process extended out into both branches of the 
pulmonary artery, so that apparently very little 
blood was getting into the lungs, certainly during 
the last admission; probably a small amount was 
getting in during the earliest admission. I think 
it is quite consistent with a duration of many years. 
As predicted by Dr. Williams, there was a large 
interauricular septal defect, which measured 4 by 3 
cm. Attached to the endocardium of the right 
ventricle were mural thrombi, which apparently were 
the source of the pulmonary emboli over the years; 
the leg veins were normal and showed no evidence 
that they were at any time thrombosed. This right 
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chamber was tremendous in size; in fact, we esti- 
mated its volume to be three times that of the 
left; the right ventricular wall measured 9 mm. 
and the left 11 mm., which is just about normal 
in size. The left auricle was not enlarged, but the 
right was voluminous. There was_no disease of any 
valve. 

The lung beyond the point of the large thrombus, 
or embolus with superimposed thrombus, was ap- 
parently normal. In fact, we saw very little in 
the smaller arteries of the lung, indicating that 
there probably had not been previous pulmonary 
hypertension associated with the auricular septal 
defect alone, which the patient must have had all 
her life. We found evidence, of course, of severe 
right-heart failure throughout the body. The 
kidney showed no change except that of congestion. 

This is the third case that we have had in this 
hospital of the combination of auricular septal 
defect and major pulmonary thrombosis. Dr. 
Canada has gone over these cases. Have you any- 
thing to add? 

Dr. Witma J. Canapa: The only thing I can add 
is that there are only about 5 cases in which these 
two conditions in combination have been reported 
in the literature, in spite of the fact that the num- 
ber of cases of septal defect alone and pulmonary- 
artery thrombosis alone is high. It looks, there- 
fore, as though their occurrence together may have 
been coincidental. 

Dr. James H. Currens: It is of interest, Dr. 
Castleman, that the second patient you referred to 
reached the age of seventy-eight and died within 
the last year. He had relatively little cyanosis and 
no clubbing; the cyanosis was usually manifested 
only during cold weather. He, like this woman, 
manifested moderate systemic hypertension, which 
may have been coincidental. 

Dr. Castieman: Dr. Williams, do you think the 
thrombosis of the pulmonary artery aggravated 
the auricular septal defect? 

Dr. Witutams: I should think so. Do you think 
it really explains the cyanosis? Do you suppose 
it really started by a pulmonary embolus and not 
a thrombus progressively increasing? 

Dr. CasTLeMAN: We know that with an auricular 
septal defect a dilatation of the pulmonary artery, 
often with some sclerosis, occurs, but I do not 
believe that the sclerosis is sufficient, — of course, 
you cannot be sure,— to stimulate enough of a 
thrombus to really build up to this. The source for 
embolus was found, so I think that would answer 
it here. That has not been true in all cases. Why 
there were thrombi in the right ventricle, I have no 
idea. 

Dr. Wit.iams: Were the auricles large? 

Dr. CasTLEMAN: Just the right. 

Dr. Witiiams: What explained the elevation 
of the left main bronchus? 








424 THE NEW ENGLAND JOURNAL OF MEDICINE 


Dr. CasTLEMAN: I wonder if the right auricle 
could become large enough to get over there? 

Dr. McCort: It presumably could. 

Dr. Witutas: It occurred in the other case that 
I mentioned. I think it is an important point to 
remember. 

Dr. Currens: Dr. Nadas recently told me that 
about 6 per cent of patients with atrial septal de- 
fects had mitral stenosis in a sizable series of cases 
collected from several hospitals in Boston. If only 
adult cases are considered, the incidence of mitral 
stenosis is about 9 per cent. 
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CASE 38112 


PRESENTATION OF CASE 


A seven-and-a-half-year-old girl was admitted 
to the hospital because of a lower-abdominal mass. 

Since birth the patient had been subject to noc- 
turnal enureses, occurring two to three times each 
night, and occasional enuresis during the day. 
Six months before admission, after having been 
given a laxative, she passed a stool flecked with 
blood. Examination at this time revealed a lower- 
abdominal mass, which x-ray studies showed to be 
indenting the bladder from above. In the interval 
between the discovery of the mass and admission to 
the hospital no further symptoms had appeared; 
the enuresis was unchanged. 

The birth, feeding, development and past history 
were not remarkable; there had been no serious 
illnesses. The parents and two younger sisters were 
alive and well. The child had been born in Guate- 
mala and lived there all her life. 

Physical examination revealed a well nourished, 
well developed, alert, co-operative young girl in 
no distress. The heart and lungs were negative. 
Located centrally in the lower abdomen was a firm, 
nontender, easily palpable mass about the size of a 
grapefruit; its upper border was even with the 
umbilicus and its outline was irregular. It appeared 
to be somewhat fixed, but it could be palpated by 
ballottement on combined abdominal and rectal 
examination; on rectal examination the mass .was 
palpated anteriorly. The external genitalia were 
normal. 

The temperature was 99.8°F., the pulse 110 and 
the respirations 24. The blood pressure was 110 
systolic, 80 diastolic. 

Examination of the blood showed a hemoglobin 
of 14.4 gm. and a white-cell count of 6200, with 54 
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per cent neutrophils. The urine had a specific gravity 
of 1.024 and was normal. Intravenous pyelogram 
showed the kidneys to be normal in shape, size, 
position and contour; contrast substance was ex- 
creted promptly by both kidneys, and nondilated 
passages were seen bilaterally in normal position. 
A smoothly rounded mass 10 cm. in diameter ex- 
tended upwards from the true pelvis anteriorly 
(Fig. 1). Although it could be distinguished from the 
bladder contour, it appeared to be closely applied 





Ficure 1. Posterior Oblique X-Ray Film. 
Arrows point to calcified streaks surrounding mass. 


to its superior surface. A portion of the wall of the 
mass was calcified. After the bladder was emptied 
the mass descended further into the pelvis. A 
barium-enema examination showed extrinsic pres- 
sure on the rectosigmoid and on the terminal loops 
of ileum but no evidence of intrinsic involvement 
of these structures. 

On the third day an operation was performed. 


DIFFERENTIAL D1aGNosIs 


Dr. LEo B. Burcin*: The problem here resolves 
itself into making a preoperative diagnosis of an 
abdominal mass in a_ seven-and-a-half-year-old 
female child. Since the anatomic location of the 


*Associate physician to Children’s Medical Service, Massachusetts 
General Hospital 
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mass influences my diagnosis greatly, I had better 
have a look at the x-ray films. 

Dr. StantEY M. Wyman: The examination of 
the chest reveals no intrinsic disease. The films 
selected from the examination of the colon show 
displacement of the sigmoid loop and of the ileum 
upward; however, there is no evidence of intrinsic 
involvement of these structures. The plain film 
taken before injection of contrast substance for 
pyelography shows an ill-defined soft-tissue full- 
ness in the central upper pelvis overlying the sacrum. 
The kidneys themselves appear normal in size and 
shape, as nearly as one can determine. The ureters 
are perhaps a little wider than usual, suggesting 
some pressure on them. The mass is better seen 
after the excretion of dye, and there is seen to be a 
thin arcuate calcified streak in its left upper portion; 
this is much better seen on an oblique film taken in 
the right posterior oblique position. This calcified 
streak surrounds a fairly large portion of the mass. 
There is another shadow in the right anterior portion 
that may also be a fleck of calcification (Fig. 1). 

Dr. Burein: Can you demonstrate any pressure 
on the bladder? 

Dr. Wyman: I think there is a little, best seen 
on this film from the barium-enema examination 
where it presses on the superior margin of the bladder 


‘and at the same time the sigmoid. 


Dr. Burcin: The general good health of the 
patient, the normal hemoglobin, white-cell count 
and differential and the absence of pain and ten- 
derness are against this being an inflammatory 
mass, either acute or chronic. Since the child came 
from Guatemala, one thinks of tropical disease 
— possibly an echinococcus cyst. These can exist 
for long periods of time without causing symptoms. 
The peritoneal cavity is not a common site for 
such a cyst, although it can occur (liver, lungs 
and brain are more common). There was no eosino- 
philia — at least none was reported in the protocol. 
In fact, I am not certain that hydatid disease ac- 
tually occurs in Guatemala. I believe I can dismiss 
this possibility. 

Could this have been neoplasm? The most com- 
mon neoplasm in the abdomen in childhood is neu- 
roblastoma. This tumor arises from sympathetic- 
nervous-system tissue in the retroperitoneal or 
retropleural spaces and in the adrenal glands. They 
are firm tumors, usually fixed and nodular. Calci- 
fication occasionally occurs. The physical and x-ray 
examinations suggest that this mass arose anteriorly. 
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Since neuroblastomas are highly malignant and 
metastasize early and since six months had elapsed 
since the mass was first noted, one would expect a 
sicker patient, with evidence of metastases. The 
normal intravenous pyelogram rules out an adrenal 
origin for neuroblastoma, as well as the existence 
of the second commonest abdominal neoplasm— 
the embryoma of the kidney or Wilms’s tumor. 

I have been so impressed by the anterior position 
of this mass and its relation to the bladder that I 
have not considered too seriously the possibility of 
an ovarian tumor, either a simple cyst or a dermoid. 
The lack of sexual precocity makes a granulosa-cell 
tumor unlikely. Occasionally dermoids may arise 
from the rectovaginal septum and ride up out of 
the pelvis, but they usually cause more abdominal 
complaints — pain, rectal discomfort and so forth. 
The calcification noted by x-ray examination does 
not appear to be of the nature of bone or teeth. 
Tumors of the uterus in children are extremely 
rare and for the most part are malignant. 

Mesenteric cysts, although most common in the 
mesentery of the small bowel, occasionally occur 
in the transverse mesocolon and might be felt in 
the midabdomen. They are generally thin-walled 
cysts, flabby, soft and fluctuant. Omental cysts are 
often difficult to distinguish from mesenteric cysts 
but usually lie more forward. Again, they tend to 
be soft, somewhat elastic and not fixed. Calcifica- 
tion is rarely encountered in these cysts. The loca- 
tion of the mass, its consistence and its intimate 
relation to the bladder argue against these pos- 
sibilities. Although the barium-enema examination 
disclosed pressure on the rectosigmoid, I do not 
believe this was responsible for the blood-flecked 
stool noted in the history. The laxative could be 
responsible. We can be reasonably certain that 
there was no bleeding of any consequence subse- 
quent to this episode, since the patient had not 
developed an anemia during the six months since 
the mass was first noted. 

There is one condition that could give the picture 
described here — namely, a urachal cyst. As the 
genitourinary tract develops in the fetus, the bladder, 
which normally extends to the level of the umbilicus, 
descends along the anterior abdominal wall. The 
upper portion becomes elongated to form the tube- 
like urachus, which normally becomes obliterated; 
occasionally it remains patent, so that there is an 


escape of urine through the umbilicus. If, on the 
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other hand, most of the duct becomes obliterated 
except for a small segment, this gives rise to a cyst. 

The intimate relation between the cyst and the 
bladder could explain the enuresis, which was both 
nocturnal and diurnal. Of course, enuresis is not 
uncommon in children who do have an abdominal 
mass, so this symptom may or may not be signifi- 
cant. We note that the mass lay between the level 
of the umbilicus and the superior surface of the 
bladder — and descended with that organ when 
emptied. This is just where such a cyst would be 
found — at the lower end of the urachus. I am a 
bit uneasy about the calcification. On occasion 
stones have been reported in such a cyst. The cal- 
cification noted may have been secondary to hemor- 
rhage into the wall at some time. There may have 
been a pinpoint opening leading into the bladder 
at one time, and the calcification may have occurred 
in consequence to infection, but the history does 
not indicate such an episode in the past. The ab- 
sence of bowel interposed between the mass and the 
lateral abdominal wall would be further confirma- 
tory evidence in locating the mass in relation to the 
bladder. I am going to make a diagnosis of urachal 
cyst. 

I should like to make one other comment. I 
think any abdominal mass in a child bears rather 
quick investigation. One should not spend too much 
time in attempting to make the diagnosis but 
should get the mass out. 

Dr. Gertrup Reyerssacu: I think that Dr. 
Burgin’s last remark is very pertinent. We tried to 
find out quickly what was the matter with this 
child. We were reassured when we found a normal 
hemoglobin and normal urine, with a history of at 
least seven months’ illness. In making a preopera- 
tive diagnosis, we followed much the same line of 
reasoning as Dr. Burgin; we were surprised there- 
after. 


Curnicat D1iacnosis 


Abdominal tumor. 
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Dr. Burein’s Diacnosis 


Urachal cyst. 


AnaTomicaL D1acnosis 


Dermoid cyst of ovary. 


PaTHOLocicaL Discussion 


Dr. Benjamin CasTLEMAN: This patient was 
operated on by Dr. Robert R. Linton, who did not 
commit himself to other than abdominal tumor. 
The operative note seems to be very simple, almost 
routine, with the removal of an ovarian cyst, which 
proved to be a dermoid lined with skin and includ- 
ing hair and all the skin appendages, cholesterol crys- 
tals, sebaceous material and foci of calcification. 
The cyst was 10 cm. in diameter and adherent to 
the tube, so that it was believed not worth while to 
try to save either the tube or the very small part 
of ovarian tissue that was left. The patient has 
gone back to Guatemala and, I understand, is well. 

A Puysician: It was not adherent to the bladder. 

Dr. CasTLEMAN: No. 

A Puysician: May I ask the radiologist about 
the diagnosis of a dermoid cyst in retrospect? 

Dr. Wyman: We considered the possibility of 
a dermoid in discussing the case at our own meeting, 
but I do not believe anyone thought very seriously 
that it was a dermoid. We did talk about urachal 
cyst, but I do not think we have seen calcification 
in the wall of a urachal cyst, as Dr. Burgin said. 
We thought it was a cyst that had calcification in 
its wall. It did not have the characteristic teeth and 
the characteristic radiolucency that we usually see 
in dermoid cysts. We could not make a definite 
diagnosis. 

Dr. CasTLEMAN: You would say the arrange- 
ment of the calcification pointed to a cystic struc- 
ture of some sort. 


Dr. Wyman: Yes. 
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HOW FIRM THESE FOUNDATIONS? 


THE past quarter of a century has been charac- 
terized by a national trend toward single-disease 
research and the establishment of the foundation 
designed to explore the problems of a specific limited 
field; poliomyelitis, cancer, multiple sclerosis, car- 
diac and mental deficiency foundations — the 
number could probably be expanded to at least 25, 
with progressive muscular dystrophy one of the 
newcomers. No doubt amyotrophic lateral sclerosis 
would be given an opportunity to show its drive 
appeal if it struck dread into more hearts. 

Occasionally multi-million-dollar single-disease 
research gives rise to parodoxical situations, as, for 
example, when a foundation head without formal 
training in either clinical medicine or public health 
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2, MANHATTAN Ry 
is the official spokesman fo the Pr ress x4 to much of 
the country at the height of an ea Recently, 
during the campaign of the American Heart Associ- 
ation, the conservative New York Times proclaimed: 
“King’s Death Fixes Attention of World on Heart 
Disease.” When all Britain was pondering the 
quasi-religious meaning of constitutional monarchy, 
we were told in this country that “in his death he 
(George VI) remains a symbol for the need for in- 
creased efforts in continuing the fight against heart 
disease.” No doubt the already twisted significance 
of the King’s death could have been further recast 
had he died during the “drive” for funds of the 
American Cancer Society. As recently as November, 
1950, the American Research and Education Foun- 
dation for Chest Disease started a drive for $5,000,- 
000 to find the cause and cure of the common cold 
(implying that the “common cold” will be found to 
have only one cause!) This was promptly followed 
by another proposal made at Chicago during the 
joint meeting of the National Safety Council and 
the American Academy of Pediatrics, when the 
establishment of a national foundation for the study 
and prevention of accidents was urged. The argu- 
ment was advanced that such a foundation “might 
well result in the saving of more lives and the pre- 
vention of more disability than many of the large 
foundations now in existence dealing with single 
diseases.” The contention that accidents constitute 
a bigger social problem than poliomyelitis, for 
example, is sound. More important, however, is the 
consideration that the most effective approach to 
the problem of understanding and preventing ac- 
cidents has been that of scientists who do not con- 
fine their activities to “dealing with single diseases.” 
Although some foundations have earned an enduring 
place in the structure of American medicine, the 
concept that single-disease research represents the 
zenith of investigational effort is profoundly short- 
sighted. The logical end result of this trend would 
be the establishment of an institute for every im- 
portant unsolved problem. This would compare 
with the evolution of a medical specialist not only 
for each organ system but for each serious disease 
seen in private practice. 

The single-disease foundation has proved effective 


as a money-raising device. Unfortunately, it has 
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occasionally proved the capacity of a tail to wag a 
dog. Specialization is indispensable to scientific 
progress. On the other hand, broadly integrated 
investigation and concerted application of the scien- 
tific method to whole areas of knowledge are largely 
responsible for the accelerated progress of medical 
and physical sciences since the end of the first World 
War. 
ically embodied in the field of physics — in the suc- 


Application of this method is most dramat- 


cess of the Manhattan Project in particular. There 
is an urgent need for the medical and social scientist 
to apply his methodology on a broad front to the 
pressing problems of the day. There is no reason 
that the investigator interested in poliomyelitis 
should not be interested in cancer or the common 
cold, or even accidents. There are many reasons 
that such interests should prove a stimulus to prog- 
ress — a stimulus that, like the first gram of peni- 
cillin, is much more than a purchasable commodity. 





CORTI AND HIS RESEARCH 


From the beginnirfg of his professional education 
the medical student is brought sharply into contact 
with the great names in anatomy. As much as the 
eponym is deplored by some, man is unlikely to 
give up his ancient habits; Scarpa’s triangle, the 
fallopian tubes and aqueduct, Betz’s cells, the 
fissure of Rolando and many others become familiar 
phrases in the dissecting room before the first term 
is over. Perhaps it is best for the inquiring mind not 
to have it otherwise. Many a lad, — and, indeed, 
a lassie, nowadays, — is led into the path of his- 
tory via the signpost of the eponym — and who will 
gainsay the value of the long look back to our dis- 
tinguished forebears? If such a step leads only to 
an .awakening to the humanitarian aspects of 
medicine, with its old and glorious cultural past, 
much has been set in motion. Soon, alongside Gray, 
Cunningham or Piersol, come to lie modern medical 
dictionaries such as Blakiston’s New Gould, Garrison 
and Morton’s 4 Medical Bibliography and a history 
of medicine — Garrison’s fourth edition if obtain- 
able, or Castiglioni. The formidable blows of scien- 
tific medicine are pleasantly tempered by the softer 
impact of literature and history, more essential 
than ever in times of rapid scientific development 


in this atomic age. 
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Among the outstanding anatomists whose names 
are associated with a bodily structure, Alfonso Corti 
is one of the least known. The centennial in 1951 
of the publication of Corti’s description of the cochlea 
has led to a new evaluation of his accomplishments 
and the disclosure of biographical data hitherto un- 
recorded.! Son of the Marchese di Corti, whose 
title he inherited in later life, he was born in 1822 
into a patrician family long prominent in Italian 
affairs. Not a few of his forebears had been physi- 
cians — one a papal physician, another a professor 
of medicine at Padua, Pavia and Bologna. At 
Pavia, where Corti studied medicine under the an- 
atomist Panizza, he was introduced to the micro- 
scope and the new field of histology, but it was in 
Vienna that he finally took his degree. In Josef 
Hyrtl he found an ideal teacher; in the clammy gas- 
lit dissecting room of the Anatomical Institute he 
found a place to work unceasingly for more than a 
year. Strangely inspired, this sun-loving Italian 
worked without a break in the gloom and damp, 
receiving his degree in 1847. Appointed Hyrtl’s 
prosector the same year, he began his study of the 
inner ear, using the new microtome devised by 
Purkinje. Revolution in Vienna caused him to 
carry his studies to Zurich and finally to Paris, 
where his mother had sought refuge. He continued 
his work on both the ear and the retina. The retina 
studies were finished first and were published in 
1850. In this work he proved, using a new technic, 
that the cells in the retina were connected with the 
optic nerve. 

To finish the work on the ear, Corti went to Wirz- 
burg to work under the guidance of Kolliker, fore- 
most microscopist in Europe. Using an idea ob- 
tained from Harting of Utrecht that delicate cells 
should be examined suspended in fluid, Corti set 
to work to examine the lamina spiralis in all the 
mammals he could collect. Only material from man 
was lacking, because of the difficulty in obtaining 
fresh specimens. The paper was finished in Paris 
and sent to K6lliker for publication. Kolliker 
chose a journal of small circulation of which he was 
an editor, the Zettschrift fiir Wissenschaftliche Zoo- 
logie, but the article was published in French, with 
two carefully drawn colored plates.2 The drawings 
show the spiral membrane in three cross-sections 
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and one, in considerable detail, of the cells on its 
surface. Care was taken in documentation, and 
credit was given to Harting for his technical advice, 
which had been important in making Corti’s study 
possible. A supplementary section dzalt with the 
anatomy of the auditory nerve. It was KGlliker 
who, the next year, suggested the eponym the organ 
of Corti, a well-deserved tribute to his meticulous 
student. 

One would have expected Corti, by 1851 a famous 
name in anatomy, to have sought a chair in a great 
university or at least to have continued his research. 
He did neither. His father having died, he and his 
mother left Paris and returned to the family estates. 
Becoming the Marchese di Corti San Stefano Belbo, 
he assumed his new responsibilities, married well, 
lived in his palace and cultivated his vineyards. His 
microscope forgotten and his anatomist friends 
neglected, Corti made only a few random observa- 
tions and drawings after his epoch-making endeavor 
of 1851. The skyrocket, brilliant for the moment, 
fell to earth quickly, but the Vesalius-like drive of 
genius had left its mark on the world of science, so 
clear and distinct that all pay tribute one hundred 
years later to the man whose name is appropriately 
affixed in anatomic language. 

REFERENCES 
1. Ullman, E, V. Life of Alfonso Corti. Arch. Otolaryngol. 54:1-28, 


2. Corti, A. Recherches sur l’organe de louie des mammiféres. Ztschr. 
f. wissensch. Zool. 3:109-169, 1851. 





AN OLD DRUG COMES OF AGE? 
In 1818 Jacob Bigelow, Rumford Professor and 


Lecturer on Materia Medica and Botany in Har- 
vard University, wrote concerning Veratrum viride: 
“As a medicine or as a poisonous plant, it has been 
known from an early period. The aborigines of the 
country were fully apprized of its activity. Josselyn 
in his voyage to New England, which took place 
not long after the first settlement of the country, 
informs us that the young Indians had a custom of 
electing their chiefs by a sort of ordeal instituted 
with the roots of this plant, which he denominates 
white hellebore. A portion of this root was re- 
peatedly given to each individual, and he whose 
stomach made the most vigorous resistance or 


soonest recovered from its effects was considered the 
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stoutest of the party and entitled to command the 
resn.”* 

A more useful application of a “purified extract” 
from Veratrum viride, suitable for intravenous ad- 
ministration in acute hypertensive emergencies, is 
suggested in this issue. However, the use of this 
agent has one serious drawback. Since it is a prep- 
aration of unknown composition, its standardiza- 
tion depends on a biologic method. The best ac- 
curacy obtainable in such tests is of the order of +15 
per cent; frequently one must be content with +20 
per cent. Since the margin of toxicity (that is, 
nausea, vomiting, collapse) of purified substances 
from the veratrum esters is of the order of 30 to 
50 per cent, it is at once apparent that the critical 
dosage requirements (described by Stearns and 
Ellis in this issue of the Journal) are seriously en- 
croached on if the preparation depends for constancy 
of composition on biologic standardization. Since 
an overdosage of the drug can produce such _pro- 
found and undesirable effects, it is doubtful that 
this agent in its present form should be used by the 
inexperienced. 

Plants ofthe Untied States, Condainine tein Botanical Hiiory and Chemical 


Analysis, and Properties and Uses in Medicine, Diet and the Arts. With 
coloured engravings. University Press, 1818. 





EASTER SEAL APPEAL 


Tue growing National Society for Crippled 
Children and Adults, Incorporated, with its empha- 
sis placed particularly on the children, has announced 
its annual Easter Seal Appeal, which will take place 
this year between March 13 and April 13, ending, 
as usual, with Easter itself. 

The Society, in preparation for its present cam~ 
paign, starting today, has featured the liaison com- 
mittee named by the American Medical Association - 
to advise and counsel the Society in its program. 
Members of the committee include Dr. George F. 
Lull, secretary and manager of the American Medical 
Association; Dr. Edward F. McCormick, of Toledo; 
and Dr. Edward L. Compere, of Chicago. 





.. the man who dare stand up before the Phila- 
delphia physicians and declare, without quali- 
fication, that “The American Medical Associa- 
tion is not a republican institution — it is 
aristocratical, both in its origin and in its con- 
tinuance,” is either a bold fault-finder, or too 
independent for the corrupt-age in which he lives. 


Boston M. & S. J., March 17, 1852 
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Middlesex University School of Medicine, 1941. Sponsor: 
Dr. Eugene F. McDonough, 1658 Centre Street, W. Rox- 
bury. 
Swartz, Jacos, 37 Winthrop Road, Brookline. 
Boston University School of Medicine, 1946. 
Taytor, WituiamM Joun, Oakdale Avenue, Dedham. 
Boston University School of Medicine, 1915. 
Tuomas, Epwarp Donnatt, 10 Goddard Street, Sharon. 
Harvard Medical School, 1946. 
Wotsxy, Leonarp, 562 Centre Street, Jamaica Plain. 
Harvard Medical School, 1946. 
Solomon L. Skvirsky, M.D., Secretary 
483 Beacon Street, Boston 


Norro.k Sout 


Dusowy, Jerome, 29 Alrick Road, Quincy. 
New York University College of Medicine, 1941. 
Hanpy, Epwarp Josepu, 20 Elm Avenue, Hull. 

Middlesex University School of Medicine, 1944. Sponsor: 
Dr. Eugene Suzedell, 67 Coddington Street, Quincy. 
Pucko, JosePH Joun, Jr., 5 Old Country Way, Weymouth. 

Harvard Medical School, 1945. 
Ebenezer K. Jenkins, M.D., Secretary 
Norfolk County Hospital, South Braintree 


PLyMouTH 


Kinc, Davipv G., 49 Wellesley Road, Stoughton. 
McGill University Faculty of Medicine, 1945. 
INGLEE, Frances¢Lannon, 384 Market Street, Rockland. 
Tufts College Medica! School, 1943. 
Stewart, SAMUEL Keat ty, 308 Richmond Street, Brockton. 
Tufts College Medical School, 1946. ; 
Goopw1n, Ciirton ALLEN, 655 Washington Street, Whitman. 
Middlesex University School of Medicine, 1943. Sponsor: 
Dr. Andrew Mason, Newbury Street, Brockton. 
Samuel Gale, M.D., Secretary 
12 Cottage Street, Brockton 


SUFFOLK 


Arnois, Dotores—CrystTaL, 35 Queensbury Street, Boston. 
University of California Medical School, 1946. 

Brocxuurst, Rosert Joun, 145 Spring Street, Lexington. 
Harvard Medical School, 1947. 

Bropey, WarREN Mortimer, 39A Lee Street, Cambridge. 
University of Toronto Faculty of Medicine, 1947. 

Cuapiik, AntHony Joun, 65 Thomas Park, South Boston. 
Tufts College Medical School, 1946. 

Goape, Witu1am J., Jr., 506 High Rock Street, Needham. 
Harvard Medical School, 1944. 

HorenstE1n, Simon, 299 Newbury Street, Boston. 
University of Illinois College of Medicine, 1948. 

Jancsics, MatHew Josepu, Jr., 109 Quincy Avenue, E. 

Braintree. 

College of Physicians and Surgeons, Boston, 1944. Sponsor: 
Dr. John McManus, 39 Bay State Road, Boston. 

Kennepy, Byrt James, 67A Chestnut Street, Boston. 

University of Minnesota Medical School, 1946, 
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Lowet1, Auice, 115 Lakeview Avenue, Cambridge. 
Tufts College Medical School, 1941. 
MacAustanp, WituiaM RussELL, Jr., 510 E. 23rd Street, 
New York, New York. 
Harvard Medical School, 1947. 
Mack, Francis Lucian Xavier, 673 Union Street, Brain- 


tree. 
Tufts College Medical School, 1945. 
Mickey, Joun Hoxe, 214 Riverway Drive, Boston. 
University of Maryland School of Medicine, 1932. 
Narp1, Georce Lionet, Massachusetts General Hospital, 
Boston. - 
University of Chicago School of Medicine, 1944. 
PapaGeorGE, Witu1amM GeorGE, 32 Bullard Street, Dor- 
chester. 
Tufts College Medical School, 1946. 
TiLLoTsoN, FREDERICK WALTER, 323 Commonwealth Avenue, 
Boston. 
University of Colorado School of Medicine, 1944. 
WELLER, Joun Martin, 55 Sherman Road, Chestnut Hill. 
Harvard Medical School, 1943. 
WiccLeswortH, Witiiam Councitman, 20 Fernald Drive, 
Cambridge. 
Harvard Medical School, 1944. 
Charles G. Shedd, M.D., Secretary 
1180 Beacon Street, Brookline 


WoRCESTER 


Assott, Lercu Gates, 24 Loudon Street, Worcester. 
University of Vermont College of Medicine, 1945. 

Apsuaca, ALBERT ANTHONY, 13 High Street, Westboro. 
Boston University School of Medicine, 1949. 

Arcorr, Artuur, 799 Pleasant Street, Worcester. 

Laval University Faculty of Medicine, 1942. 
Atwoop, ALBERT STERLING, 1492 West Terrace Circle, Tea- 
neck, New Jersey. 
Yale University School of Medicine, 1945. 

Biancut, Joun Lawrence, 4 Norman Avenue, Worcester. 
Tufts College Medical School, 1950. 

Butter, Carrot Francis, 81 Kenwood Avenue, Worcester. 
Georgetown University School of Medicine, 1944. 

Exits, Ricuarp Greorce, 295 Maple Avenue, Shrewsbury. 
Hahnemann Medical College, 1945. 

Fotey, Joun Joseru Breen, 35 Beaver Street, Worcester. 
Tufts College Medical School, 1950. 

Garpner, Paut Joseru, 23 Varnum Street, Worcester. 
Boston University School of Medicine, 1947. 

Hammonp, Rosert Lee, 88 Morningside Road, Worcester. 
Long Island College of Medicine, 1946. 

S1LkMAN, RosBert Josepu, 70 Grandview Avenue, Worcester. 
Tufts College Medical School, 1946. 

Spear, Ivan MacDonatp 
McGill University Faculty of Medicine, 1945. 

Tracy, THomas Henry, 2 Oak Street, Worcester. 

Tufts College Medical School, 1950. 

Scour, WALTER Rosert, Charlton Street, Oxford. 
Middlesex University School of Medicine, 1940. Spon- 
sor: Dr. Adolph Meltzer, 44 Cedar Street, Worcester. 

Scuuu, Marie UELLER, Belmont Hospital, Worcester. 
College of Physicians and Surgeons, Boston, 1947. Sponsor: 
Dr. Arthur Ward, 7 Bellevue Avenue, Worcester. 

Edward Budnitz, M.D., Secretary 
57 Cedar Street, Worcester 


WorcesTER NortTH 


BaBinEAvu, Rospert ALBERT, 192 Pearl Street, Fitchburg. 
Boston University School of Medicine, 1946. 

Jacques, Raymonp Becuarp, 193 Water Street, Fitchburg. 
Laval University School of Medicine, 1944. 

LeunporFF, PETER GeorGE, 56 Prospect Street, Fitchburg. 
University of Vienna School of Medicine, 1937. Sponsor: 
Dr. H. J. Sparling, 46 Merriam Parkway, Fitchburg. 

ScHAFFNER, GILBERT Frank, Gardner State Hospital, E. 

Gardner. 
Middlesex University School of Medicine, 1941. Sponsor: 
Dr. W. P. Cordes, Gardner State Hospital, E. Gardner. 
Seymour I. Nathanson, M.D., Secretary 
882 Main Street, Fitchburg 
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CORRESPONDENCE 


ENDOTRACHEAL INTUBATION 


To the Editor: I have read with interest the carefully pre- 
pared article by Dr. Benjamin Etsten and Dr. Donald Mahler 
on “Subglottic Membrane, a Complication of Endotracheal 
— that appeared in the Journal for December 20, 

Their general conclusions seem to me to be sound. This 
article raises, however, several questions that were not dis- 
cussed but could with advantage be brought out for discussion, 
since endotracheal intubation is so widely used, and rightly so. 

It is my belief that many anesthetists use endotracheal 
tubes that are needlessly large, — too large, —in diameter. 
Size 29F or 32F is large enough for nearly all normal adults. 
We have shown that these comparatively small tubes allow 
normal gas exchange; both arterial oxygen and arterial carbon- 
dioxide tensions are maintained at normal levels when these 
tubes are used (Anesthesiology 11:730, 1950). These tubes lie 
free in the airway without pressure on the trachea, except for 
their weight. When positive pressure in the airway is essen- 
tial, as in open thoracic surgery, the necessary airtight airway 
can be obtained with a well fitting face mask. 

The current general lack of interest in tube size is perhaps 
reflected in the omission of any mention of the size of the 
tubes used in the article of Etsten and Mahler, although 
much other detail is provided. 

Certainly inflatable cuffs on endotracheal tubes’ have some 
uses. Either they or pharyngeal packs (it has not yet been 
definitely shown which is better) are important during esophag- 
eal surgery. When the esophagus is tented up by the sur- 
geon, the positive pressure in the airway is then thrown into 
the esophagus and, toward the end of the procedure, onto the 
new suture line. This should be avoided. Furthermore, when 
purulent or irritating material in the pharynx must be kept 
out of the lungs, as during the incision of a pharyngeal abscess, 
inflatable cuffs are useful. They are not, however, generally 
essential, even in thoracic surgery, — other than that men- 
tioned, — and are certainly not needed in abdominal surgery. 

Remarkably enough, a tube is now on the market that is 
designed to be wedged in the airway so that an airtight fit 
is established. In the cases referred to by Drs. Etsten and 
Mahler the comment was made that the system was “airtight” 
even without ‘the inflation of the cuff. Surely any large tube 
or cuff, let alone one with an airtight junction, is bound to 
produce trauma of the delicate lining of the airway, with 
every breath the patient draws. Since a cuff is rarely neces- 
sary, — and then only for very short periods, — it would 
seem to be inviting trouble to use tightly fitting tubes or 
cuffs as a general practice when there is no specific need of 
them. 

Damage of the type: described here is not limited to the 
subglottic region. Dr. Cameron Haight of the University of 
Michigan has told me that some years ago he bronchoscoped 
a six-year-old girl after the use of an inflatable cuff on an:en- 
dotracheal tube. He found a cast of the trachea at the junc- 
tion of the middle and lower thirds of the trachea. In another 
case he found on bronchoscopy a cast of the trachea in the 
middle portion after the insertion of an endotracheal tube into 
a trachea narrowed by pressure from a substernal thyroid 
gland. 

Damage of this kind is potentially fatal. Except for care- 
ful, watchful handling, as in the three cases described by 
Drs. Etsten and Mahler, death might have ensued. Finally, 
it is impossible to know how often or for how long damage 
occurs to a ring of cilia around the trachea when inflatable 
cuffs or tight endotracheal tubes are employed. The cilia are 
known to be very sensitive to trauma; they are also known to 
be important in clearing the airway of extraneous material. 
The assumption appears justified that such damage is common 
and important and needless in most cases. In conclusion, 
endotracheal tubes are a very important adjunct in anesthesia. 
On infrequent occasions inflatable cuffs attached to them are 
important. The use of cuffs or needlessly large tubes aug- 
ments the hazard described by Drs. Etsten and Mahler. 

Henry K. Beecuer, M.D. 
Boston, Massachusetts 
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BOOK RECEIVED 


The receipt of the following books is acknowledged, 
and this listing must be regarded as a sufficient return 
for the courtesy of the sender. Books that appear to be 
of particular interest will be reviewed as space permits. 
Additional information in regard to all listed books 
will be gladly furnished on request. 


IATA Bulletin: Official record of the proceedings of the Inter- 
national Air Transport Association. (No. 13, June 1951.) 
Montreal, International Air Transport Association, 1951. 
$2.00 a copy, or $3.75 per year (United States), or the equiv- 
alent in other currencies. 

This bulletin, published occasionally, contains material 
of medical interest on sanitary regulations and the medical 
committee of the organization. 





NOTICES 


SOUTH END MEDICAL CLUB 


The next luncheon meeting of the South End Medical Club 
will be held at the headquarters of the Boston Tuberculosis 
Association, 554 Columbus Avenue, Boston, on Tuesday, 
March 18, at noon. 

The speaker will be Dr. J. G. Kuhns, chief of the Orthopedic 
Staff at Robert: Breck Brigham Hospital and visiting ortho- 
pedic surgeon at the Boston Children’s Hospital. His sub- 
ject will be “The Treatment of Arthritis in the Aged.” All 
physicians are invited to attend. 


POSTGRADUATE COURSE IN OBSTETRICS AND 
PEDIATRICS 

As previously announced, the Postgraduate Course in 
Obstetrics and Pediatrics conducted by the Boston Lying-in 
Hospital and the Children’s Hospital, with the co-operation 
of the Massachusetts Department of Public Health, will be 
held April 17-19. 

There will be no registration fees. Interested physicians 
may communicate with Dr. Crawford H. Hinman, 221 Long- 
wood Avenue, Boston 15. 

PRoGRAM 

Thursday, April 17 (Boston Lying-in Hospital) 
9:00 a.m. Registration (Lecture Hall) 
9:30 a.m. Dr. A. T. Hertig. Implantation, Placenta- 
tion and Abortion 
10:00 a.m. Dr. W. L. Caton, Jr. 
Placental Physiology 
10:30 a.m. Dr. R. H. Barker. Clinical and X-Ray Evalu- 
ation of the Obstetrical Pelvis 
11:00 a.m. Dr. C. A. Smith. 
Pregnancy and the Newborn 
11:30 a.m. Dr. A. G. Gauld. Controversial Aspects of 
the Conduct of Labor 
12:00 m. Dr. A. T. Hertig and Dr.‘D. G. McKay. Clinical 
Pathological Conference 
1:00 p.m. Luncheon Discussion (Cafeteria). Drs. Reid, 
Janeway, Brugler and Rice and Mr. R. D. Mills 
2:00 p.m. Dr. H. B. Nelson and Dr. P. White. 
nancy Complicated by Diabetes 
2:30 p.m. Dr. S$. L. Romney. The Status of the Search 
for Specific Treatment of Toxemia 
3:00 p.m. Dr. M. F. Eades. Delivery of the Potentially 
Infected Patient 
3:30 p.m. Dr. D. E. Reid. Last-Trimester Bleeding 
4:30 p.m. Dr. L. K. Diamond. Advances in Isosen- 
sitization 

Friday, April 18 (Boston Lying-in Hospital) 

8:00 a.m. Dr. D. E. Reid and Dr. T. R. Goethals. (1) Ward 
Rounds — 4th floor; Visiting Obstetrician. (2) Cesarean 
Section — 4th floor. Dr. S. H. Clifford and Dr. C. A. Smith. 
(3) Rounds — Premature Nursery 

9:30 a.m. Dr. G. P. Sturgis. Clinic on Medical Problems 
in Obstetrics (Lecture Hall) 

10:30 a.m. Dr. C. A. Smith. Practical Aspects of the 
Care of the Premature and Newborn 

11:00 a.m. Dr. S. H. Clifford. The Management of 
Medical and Surgical Problems of the Premature and 
Newborn 


Clinical Aspects of 


Influence of Nutrition on 


Preg- 
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11:45 a.m. Question-and-Answer Period 
12:00 m. Dr. A. T. Hertig. Clinical Pathological Con- 
ference 
1:00 p.m. Lunch (Cafeteria) 

Friday, April 18 (Main Amphitheatre, Children’s Hospital) 
Discussions relating to the first six months of life 
2:00 p.m. Dr. S. Dooley. Nutrition Requirements and 
Infant Feeding 
2:30 p.m. Dr. P. Patterson. Failure in Normal Growth 
and Development 


3:00 p.m. Dr. H. Shwachman. Treatment of Acute 
Bacterial Infections 
3:30 p.m. Dr. A. Nadas. Congenital Heart Disease 


4:00 p.m. Dr. L. Longino. Urgent and Elective Opera- 

tive Procedure 

4:30 p.m. Dr. R. Smith. Anesthesia, Office and Operat- 

ing Room 

5:00 p.m. Dr. D. Grice. Orthopedic Problems 
Saturday, April 19 (Jimmy Fund Building, Binney Street) 

9:00 a.m. Dr. R. C. Eley. Immunization Procedures 

9:30 a.m. Dr. L. K. Diamond. Anemia 

10:00 a.m. Dr. D. Matson. Neurosurgical Disturbances 

10:45 a.m. Recess Period 

11:00 a.m. Question-and-Answer Period 


BOSTON DISPENSARY PROCTOLOGIC SESSION 


An all-day scientific session, with round-table luncheon 
discussion and evening banquet, sponsored by the Procto- 
logic Group of the Boston Dispensary, will be held at the 
Hotel Kenmore, Boston, May 10. The meeting is open to 
both specialists and general practitioners. Further informa- 
tion may be obtained from Dr. John F. Keane, 122 Common- 
wealth Avenue, Boston (Telephone KE 6-6872). 


THE SPRINGFIELD HOSPITAL 


The educational program of the Springfield Hospital for 
the month of April is as follows: 


Wednesday, April 2 
11 a.m.-12 m. Psychosomatic Medicine — Group Ther- 


apy. Drs. Calvert Stein and J. Graham Bruce. Staff 
Room. 
Saturday, April 5 
10-11 a.m. Surgical Grand Rounds. 
11 a.m.-12 m. Combined Medical-Surgical Grand 


Rounds with Panel Discussion on ‘The Management 
of Degenerative Diseases of the Spinal Cord,” with Dr. 
Allen S$. Johnson as Moderator. Discussers: Drs. Joseph 
Hahn-and William Corwin. Staff Conference Room. 

Wednesday, April 9 : 
11 a.m.-12 m. Psychosomatic Medicine — Group 
Therapy. Drs. Calvert Stein and J. Graham Bruce. 
Staff Room. 

Thursday, April 10 
12:15 p.m. Staff Meeting. Staff Room. 

Saturday, April 12 
10-11 a.m. Surgical Grand Rounds. 
11 a.m.-12 m.  Clinicopathological 
Conference Room. 

Tuesday, April 15 
8:30 p.m. Guest-Speaker Conference, in the Staff Con- 
ference Room, on “Endometriosis.” Dr. Joe V. Meigs, 
chief gynecological surgeon, Vincent Memorial Hospital, 
and clinical professor of gynecology, Harvard Medical 
School. 


Staff 


Conference. 


Wednesday, April 16 
11 a.m.-12 m. Psychosomatic Medicine — Group Ther- 
apy. Drs. Calvert Stein and J. Graham Bruce. Staff 
Room. 

Saturday, April 19. Holiday. 

Wednesday, April 23 
11 a.m.-12 m. Psychosomatic Medicine — Group Ther- 
apy. Drs. Calvert Stein and J. Graham Bruce. Staff 
Room. 
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10-11 a.m. Surgical Grand Rounds. 
11 a.m.-12 m. Combined Medical and Surgical Death 
Reviews. Staff Conference Room. 


Wednesday, April 30 
11 a.m.-12 m. Psychosomatic Medicine — Group Ther- 
apy. Drs. Calvert Stein and J. Graham Bruce. Staff 
Room. 


LONG ISLAND COLLEGE OF MEDICINE 


The annual Alumni Day of the Long Island College of 
Medicine and the State University of New York at New 
York City College of Medicine will take place on April 26. 
A scientific session at Polhemus Clinical Hall will be followed 
by the annual business meeting. There will be interfraternity 
activity in the afternoon. The seventy-second annual dinner 
will be held at the Columbus Club, 1 Prospect Park West, 
Brooklyn, at 7:00 p.m. 


POSITIONS IN NEW YORK STATE 


The New York State Education Department has two 
openings in Albany at a starting salary of $6449 for doctors 
with experience as school physicians and knowledge of school 
health-service programs. 

The positions, those of senior supervisors of school medical 
service (general), pay salaries up to $7804 after five years of 
service. 

The State Civil Service Department is now accepting ap- 
plications from any qualified citizen of the United States. 
Applicants must have or be eligible for a New York State 
license to practice medicine and must also have had two years 
of experience in the practice of medicine, including service 
as a school physician. 

The positions, which require considerable traveling, involve 
putting into action various rules and regulations in the field 
of school health service. The duties include visiting local 
schools and aiding them in their school health programs. 

No written or oral examinations will be given. Candidates 
will be rated on their education and professional experience. 

Further information may be secured from the State De- 
partment of Civil Service, State Office Building, Albany. 
Applications will be accepted for an indefinite period. 


ASSOCIATION OF GENITO-URINARY 
SURGEONS 
The sixty-third annual meeting of the American Associa- 


tion of Genito-Urinary Surgeons will be held at the Seaview 
Country Club, Absecon, New Jersey, June 19-21. 


AMERICAN 


FRANK E. BUNTS EDUCATIONAL INSTITUTE 


On April 3, 4 and 5, 1952, the Frank E. Bunts Institute 
and the Cleveland Clinic Foundation will present a con- 
tinuation course for physicians on “The Diagnosis and Treat- 
ment of Malignant Disease.”” Dr. Freddy Homburger, re- 
search professor of medicine at Tufts College Medical School, 
will give the evening lecture on April 4. The other guest 
speakers will be Dr. Allan C. Barnes, professor of obstetrics 
and gynecology at Ohio State University College of Medicine; 
Dr. Brown M. Dobyns, associate professor of surgery at 
Western Reserve University School of Medicine; and Dr. 
Thomas D. Kinney, director of laboratories at Cleveland 
City Hospital and professor of pathology at Western Reserve 
University School of Medicine. Inquiries may be addressed 
to the Frank E. Bunts Educational Institute, 2020. East 
93rd Street, Cleveland 6, Ohio. 


PAN-AMERICAN CONVENTION OF 
GASTROENTEROLOGY 


The third Pan-American Convention of Gastroenterology 
will be held in Mexico City from May 11 to May 17. 

Further information may be obtained from the Secretary 
General, Dr. Ram6n Flores Lépez, Oficina de Ensefianza e 
Ivestigaci6n Cientifica del Hospital General, Mexico 9, D. F. 


§ 
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INTERNATIONAL CONGRESS OF DIETETICS 


The First International Congress of Dietetics will be he 
July 7 to 11 in the Royal Tropical Institute, Amsterda) 
Netherlands. Interested persons may apply for fu 
details to Miss Diane J. Ten Haaf, General Secretary, Exee 
tive Committee, 13 Pomonaplein, The Hague, Netherlands. 7 


SOCIETY MEETINGS AND CONFERENCES ~ 


Marcu 3-Aprit 30. Seventh Postgraduate Lecture Course. Page 2 . 
issue of February 14. : 
Marcu 13 anp 14. International College of Surgeons. Page 354, i 
of February 28. 

Masrcu 13 anp 27. Alcoholism Staff Conference. Quincy City Hospi 
1:30-3:00 p.m. a 

Marcu 18. South End Medical Club. Page 433. : 

Marcu 18-29. Springfield Hospital. Page 316, issue of February 2 

Marcu 19-26. Lahey Ciinic Fellowship Teaching Program. P. 
160, issue of January 24. 

Marcu 23, 28, anp 29. Massachusetts Association of Medical Techs 
nologists, Inc. Page 354, issue of February 28. 

Marcu 24. Annual Lecture of Sigma (Temple) Chapter of Phi Delt 
Epsiion Fraternity. Page 316, issue of February 21. 

Marcu 24-27. American Academy of General Practice. Page 354 
issue of February ’ 

Page 160, issue: 


Marcu 24-28. American College of Chest Physicians. 
of January 24. 
Marcu 25 anp Aprit 24. Norfolk District Medical Society. Page 710) 
issue of November 1. 
Marcu 26. Boston Gastroenterological Society. Page 354, issue ¢ 
February 28. ’ 
Marcu 29 anv 30. American Psychosomatic Society. Page 390, issue 
of March 6. 3 
Marcu 31-Aprit 4. Fifth American Congress on Obstetrics and Gynes, 
cology. Page 832, issue of November 22. 4 
— 2. Tufts Medical Alumni Association. Page 354, issue of Feb 
ary 28. ; 4 
Aprit 2-30. Springfield Hospital. Page 433. a 
Aprit 3-5. Frank E. Bunts Educational Institute. Notice above. : 
Aprit 5 anp May 3. New England Society of Anesthesiologists Post. | 
graduate Education Course. Page 996, issue of December 20. # 
Aprit 7-9. American College of Allergists. Page 390, issue of March 6. | 
Aprit 10. Mistakes in Diagnosis of Angina Pectoris and Coronary | 
Occlusion. Dr. Howard B. Sprague. Pentucket Association of Physicia: 
8:30 p.m. Haverhill. 
Aprit 14-25, Courses in Laboratory Diagnosis of Tuberculosis. Page } 
354, issue of February 28. £% 
Aprit 15. Massachusetts Society for Research in Psychiatry. Page 
792, issue of November 15. 3 
Aprit 17-19. Boston Lying-in Hospital and Children’s Hospital. Post- | 
graduate Course in Obstetrics and Pediatrics. Page 433. 
Aprit 21-25. Cancer Seminar. Page 114, issue of January 17. 4 
Aprit 23, Massachusetts Academy of General Practice. Springfield.” 
Aprit 23. New England Obstetrical and Gynecological Society (Spring 
Meeting). Hartford, Connecticut. e 
Aprit 25 anp 26. Texas Medical Center. Page 354, issue of February 28. — 
Aprit 26. Alumni Association of the Long Island College of Medicine, 
Notice above. 
May 3. Annual meeting. Massachusetts Association of Medical Tech- 
nologists, Inc. Page 433. 
May 10. Boston Dispensary Proctologic Session. Page 433. i 
May 10 anv 11. American Electroencephalographic Society. Page 390, — 
issue of March 6. 
Rnd 11-17. Pan-American Convention of Gastroenterology. Notice 
above. 
May 19-23. Courses in Laboratory Diagnosis of Tuberculosis. Page 
354, issue of February 28. 
May 20-22. Massachusetts Medical Society. Hotel Statler, Boston. 
May 26-28. Minnesota State Medical Association. Annual Meeting. 
Page 316, issue of February 21. 
May 26-29. National Tuberculosis Association. 
Statler hotels, Boston. 
June 5-8. American College of Chest Physicians. Page 280, issue of 
February 14. 
June 18-20. Massachusetts Public Health Conference. Amherst. 
June 19-21. American Association of Genito-Urinary Surgeons. Notice 
above. 
Jury. Commonwealth and Empire Health and Tuberculosis Confer- 
ence. Page 792, issue of November 15. 
Juty 7-11. International Congress of Dietetics. Notice above. 
Juuy 7-12. International Diabetes Federation. Page 316, issue of 
February 21. 
Jury 8-11. Thirteenth British Congress of Obstetrics and Gynaecology: 
Page 916, issue of December 6. 


(Notices concluded on page xix) 
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